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ASTROLA REFLECTING TELESCOPES 


American Made— Available Nationally on Time Payments 
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All-new 10-inch Model “C’’ Deluxe Astrola with clock drive, setting circles, rotating 
tube, four orthoscopic oculars (packing and crating included) $795.00. 


OTHER ASTROLA TELESCOPES 
6-INCH STUDENT 


Complete with equatorial mounting and three eyepieces 


$194.50 


ASTROLA MODEL “B” 
8-inch, f/6, £/7, or f/8 
....$390.00 De Luxe 


ASTROLA MODEL “C” 
10-inch, £/6, £/7, or £/8 
Standard ............ $495.00 De luxe........... $750.00 


We have been appointed the West Coast distributor for Brandon 
Orthoscopic Oculars, which are available in the following focal 
lengths: 32mm., 24mm., 16mm., 12mm., 8mm., 6mm., and 4mm. 


Price, $15.95 each, ppd. 


The CAVE ACHROMATIC 3x BARLOW LENS, in finest turret- 
lathe-machined brass mounting, is the finest-quality Barlow we 
have ever seen. Coated optics. Available in limited quantity. 


Price, $20.00 ppd. 


Standard $590.00 


We proudly present the completely new 10-inch 
Astrola Deluxe Model reflecting telescope. This instru- 
ment is permanently mounted on a heavy steel pedestal 
for permanent installation . . . ideal for small amateur 
or school observatories, This Deluxe Astrola is equipped 
with a smooth and accurate synchronous electric clock 
drive, a fully rotating tube, and finely divided 6-inch 
brass setting circles. Incorporates the finest hand-correct- 
ed parabolic 10-inch Pyrex mirror; Pyrex elliptical diagon- 
al; both mirrors aluminized by Pancro Mirror’s exclusive 
process of aluminizing. 


Finest Parks Fiberglas tube, conventional four-vane or 
circular spider, new combination rack-and-pinion and hel- 
ical focuser, and four Brandon orthoscopic oculars with 
magnifications of 75X, 111X, and 444X (or three oculars 
and our new Barlow lens). 


The equatorial head is made entirely of No. 365 alumi- 
num castings (T-6 heat-treated). The polar-axis housing 
incorporates two massive Sealmaster ball-bearing inserts. 
The clock drive is of exceptionally heavy construction, and 
all components, with the exception of the permanent ped- 
estal, shafting, and setting circles, are of cast aluminum. 


Each Astrola—whether Student, Standard or Deluxe—is 
guaranteed to give truly outstanding optical performance 

. will give identical images inside and outside of focus 
with high power . . . will reach at least the Dawes’ limit 
of resolution on nights of good seeing. 


This all-new, permanently mounted 10-inch Deluxe As- 
trola (packing and crating included) $795.00, 


The same instrument with portable mounting $750.00 
(otherwise identical). 


NEW PYREX TELESCOPE MIRRORS 
AND REFIGURING 


If your present telescope is not giving truly outstanding per- 
formance, let us refigure your mirror to our standard quality, and 


furnish you an elliptical diagonal plus aluminizing, return postage 
prepaid. 





NEW PYREX MIRRORS REFIGURING 
£/5 through f/10 f/5 through f/10 
LT Sere rs $ 60.00 ... $ 35.00 
a I ac cscsiv encanta $ 50.00 
PONE $160.00 $ 75.00 
SN heres cilesionciauone GRODMD......................0c.0esc0es $120.00 


Immediate delivery on new 6-, 8-, and 10-inch mirrors of normal 
focal ratio. 


When in Los Angeles-Long Beach area, visit our display room. 
Always in stock are many small reflectors and refractors, plus a 
large assortment of astronomical literature. Generous allowance 
on trade-ins. 


Send for our Newest Full-Color Catalogue 


Cave Optical Company 


4137 E. Anaheim St., Long Beach 4, Calif. 


Phone: GEneva 4-2613 
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COVER PHOTO 


The cover photo for this issue is one 
of the finest examples of amateur astro- 
nomical photography the editors have seen. 
At top (north) are Zeta, Epsilon and Delta 
Orionis, the “Belt Stars” in Orion. En- 
veloped in nebulosity is Zeta, and just be- 
low is the striking mass of obscuring mat- 
ter called “the Horsehead Nebula.” South 
of the belt is the Great Nebula which sur- 
rounds Theta Orionis. Photograph was 
made by Alan McClure of Los Angeles, 
using a Goto lens of 20” focal length and 
an aperture of 3% inches (f/6.3). Expo- 
sure was on Eastman 103aE plate, guided 
for lh 45m. (See book review, Outer Space 
Photography, page 22.) 





Tue Review or Poputar AsTRONOMY is 
published bimonthly by Sky Map Publica- 
tions, Inc., P.O. Box 231, St. Louis, Mo. 
The magazine is a continuation and expan- 
sion of THE Montuiy Eventnc Sky Map, 
which was founded in 1905 by Leon Bar- 
ritt. It is a review of astronomy at the pop- 
ular level. Subscription rates are $3.00 for 
one year and $5.00 for two years. For sub- 
scriptions outside of the U. S., its terri- 
tories and possessions, Canada and Mexico, 
$1.00 should be added for each year of 
subscription to cover mailing costs. 


Articles, letters, photographs and_ other 
communications are encouraged and will 
be given the attention of the editors, al- 
though we cannot be responsible for their 
return in the case of unsolicited articles. 
All articles, photos, charts and other edi- 
torial matter in the magazine are protected 
by copyright, and permission must be ob- 
tained from the publisher for their use in 
other publications. 






“THE REVIEW OF POPULAR ASTRONOMY” 


For more than half a century the 
venerable MontHLy Eventnc Sky 
Map of Leon Barritt and Garrett 
Serviss has been very much a part 
of the astronomical scene. Having 
its start early in the century as a 
syndicated newspaper series, then 
growing slowly into-.a small circular 
and finally to a 16-page journal, the 
Sky Map had its happy band of fol- 
lowers. and quite possibly brought 
more people to a love for the stars 
than any other publication of its era. 


But. the horizons of popular as- 
tronomy have expanded, and the Sky 
Map had bulged a bit at its covers 
during the past year in an effort to 
keep up. Now—in the seventh decade 
of this century—astronomy and its 
domain have captured the minds and 
imaginations of the millions, and 
there is an ever-increasing need for 
the responsible dissemination of in- 
formation on astronomy at the pop- 
ular level. It is this which has led 
us to expand considerably the scope 
of this magazine and to offer its 
pages as an additional forum for the 
amateur of astronomy. In doing so. 
we have become increasingly aware 
of the misleading and limiting na- 
ture of the name “Monthly Evening 
Sky Map.” Thus, it has been a natur- 
al development, in looking for a new 
title that reflects the purpose of this 
magazine, that we come to the name 
of “The Review of Popular Astron- 
omy.” 


To some of our readers whose in- 
terest in astronomy dates back a dec- 
ade or more, the name of “Popular 
Astronomy” is a familiar one—as it 
most certainly is to the editors of this 
magazine. For more than half a cen- 
tury, the journal PopuLar AsTRON- 
oMY was published at the Goodsell 
Observatory of Carleton College in 
Northfield, Minn., until December, 
1951. 





At that time Carleton College 
found that it could no longer con- 
tinue to publish the journal. At- 
tempts were made to continue it un- 
der other auspices, and it was a great 
disappointment to its many readers 
when it was finally announced that 
publication had been discontinued 
and that the name would disappear 
from the future literature of astron- 
omy. Its list of contributors had been 
a veritable “who’s who” of astron- 
omy, and the successive editorships 
of founder William W. Payne, Her- 
bert C. Wilson, and finally, Curvin 
C. Gingrich—all of the Carleton Col- 
lege faculty—carried the magazine to 
a position of esteem in the amateur 
and professional astronomical world. 


Thus, in bringing the name of 
“The Review of Popular Astronomy” 
to the cover of our publication, it 
would be presumptious if we were to 
suggest that the magazine is in any 
way connected with Carleton College 
or that it is a continuation of the old 
PoPULAR ASTRONOMY. 


Instead, THE Review oF PopuLar 
ASTRONOMY will be a continuation of 
the MontTHLy Eveninc Sky Map as 
presently conceived and will incorpo- 
rate this name in its subtitle—“ . . 
formerly the Monthly Evening Sky 
Map.” The new title also serves to 
give the magazine individuality and 
to allow it to be abbreviated clearly 
in references and _ bibliographies 


(R. P. A. or Rev. of Pop. Ast., e.g.). 


Few of our potential readers will 
have been familiar with the old Pop- 
ULAR ASTRONOMY, but we're certain 
that those who are familiar with it 
will be happy to find the name once 
more in the service of astronomy. 


DonaLp D. ZAHNER, 
Editor-Publisher 


ARMAND N. Spitz 
Associate Editor 
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ASTRONOMY AT THE SUMMIT 
... the story of Pic-du-Midi 


O THOSE OF Us WHO live in the 

flatter and more populated re- 
gions of the earth the prospect of 
being carried up a high and steep 
mountain. along narrow snow-glazed 
roads overhanging almost vertical 
precipices. holds but scant appeal. 
And others may exhibit some reluc- 
tance, not to say temerity. at the idea 
of ascending the same mountain in a 
swaying cable-car that hangs pendu- 
lously over thousand-foot gulfs from 
a cable that is little more than one 
inch in diameter. However. uniess 
the visitor is prepared to climb the 
mountain on foot—a far more haz- 
ardous occupation — one of these 
modes of transport must be chosen if 


he wishes to visit the Pic-du-Midi 
Observatory in the French Pyrenees. 
Even this choice is available to him 
for only about two months of the year 
only—the rest of the time the moun- 
tain and the observatory on its sum- 
mit wear thick mantles of snow. and 
the serpentine mountain roads are 
impassable. 

The Pic-du-Midi de Bigorre. to give 
it its full name. is about 100 miles 
each of Biarritz. and approximately 
20 miles away from the pilgrim city 
of Lourdes. which is the site of the 
famous Grotto of Bernadette. The 
main offices and workshops of the 
“Pic” are to be found in Bagneres- 
de-Bigorre. which is a small and 




































THomas W. RacKHAM 


University of Manchester. England 


quaint market town. famous for the 
beneficial properties of the mineral 
waters that bubble out from the 
thermal springs. and which were 
known to the Romans 2.000 years 
ago. 

In winter the Pyrenees are under 
deep snow—in fact. the whole region 
has been justifiably compared to 
parts of the Antarctic continent both 
for temperature and snowfall — yet 
the actual notion of building a scien- 
tific establishment on this 9.400-foot 
mountain goes back in time to before 
the French Revolution of 1789. Much 
later, in 1855, Le Verrier, who at that 
time was organizing the French Me- 
teorological Service, suggested that a 
meteorological observatory should be 
built on the mountain. Despite this. 
little would have been accomplished 
had it not been for the efforts of Dr. 
Costallet of Bagneres-de-Bigorre. He 
was the driving force behind the new- 
ly formed “Societé Ramond” which. 
in 1866, established the first build- 
ing at an altitude of 8,000 feet on 
the mountain. This building, in its 
ruined state, can be seen from the 
windows of the modern observatory. 

Perhaps the most illustrious name 
in the history of the foundation of 
the Pic-du-Midi Observatory is that 
of General Nansouty, who himself 
lived at this altitude for six years— 
winter and summer—suffering con- 
siderable discomfort and hardship, to 
say nothing of the avalanches of 
snow from the mountain above. This 
experience convinced him that the 
hest site for a permanent observatory 


This aerial view of the Pic du Midi 
shows the entire observatory com- 
plex. Situated at 9,400 feet, this 
institution was founded by General 
Charles de Nansouty in 1882 to 
escape the problems of surface ob- 
servation, and is still the highest 
astronomical installation making 
regular observations in various 
fields of celestial endeavor. Cour- 
tesy Pic du Midi Observatory. 





A parka-clad astronomer observes 
with the 24-inch refractor, located 
in the large dome at Pic du Midi. 
On the same mount is the 15-inch 
refractor (top) and the Lyot coro- 
nagraph (below). Light entering 
large instrument is folded back to 
shorten tube, which would other- 
wise have to be 60 feet long to 
accommodate the long-focus ob- 
jective. 

Pic du Midi Photo 


would be on the summit of the moun- 
tain. where avalanches could not oc- 
cur. This suggestion fired the en- 
thusiasm of another member of the 
“Societé Ramond.” Vaussenat. who 
toured France in an effort to raise 
funds for this work. In 1878. the ar- 
duous task of leveling the top of the 
mountain was started, backed by the 
180.000 francs that he had collected. 

Meteorology is the “senior” science 
of the Pic-du-Midi. and in some ways 
this “overlaps” astronomy — particu- 
larly where sky conditions are con- 
cerned. It was not long therefore be- 
fore it was noticed that, much of the 
time. atmospheric conditions were 
excellent, and this realization soon 
brought about the installation of a 
small astronomical telescope at the 
“Pic.” Thus astronomers — among 
them such famous names as Lowell. 
the brothers Henry and others—came 
to the Pic-du-Midi. 

During the intervening years the 
amount and variety of the work has 
continued to expand in what is prob- 
ably the highest permanently manned 
observatory in the world, and it has 
become necessary to enlarge existing 
buildings and to construct new ones. 
In September when I was there. this 
work was progressing with greater 
momentum than ever before. 

The Pic-du-Midi is closely asso- 
ciated with the University of Tou- 
iouse. and astronomers from here 
work side by side with others from 
Meudon Observatory. near Paris. and 
with astronomers and physicists from 
different parts of the world. It is in 
fact difficult to say how many scien- 
tific investigations are being pursued 
at the “Pic” at any one time. 

Meteorological observations are 
made every day and automatic in- 
struments relay the prevailing weath- 
er conditions to Toulouse, and. in 
return, messages are received that 
enable the men on the spot to con- 
struct weather maps covering the 
whole of Europe. These. of course. 
are most useful to the astronomer. 

Owing to the fact that the altitude 
puts the Observatory above one-third 
of the earth’s atmosphere—this lack 
of oxygen manifests itself when the 
newcomer attempts to run upstairs at 


the “Pic’—and also above a good 
deal of the dust and smoke of the at- 
mosphere. it is possible for astron- 
omers to conduct researches that 
would be impossible at lower alti- 
tudes. An example of such a research 
would be the photographic studies of 
the solar corona that are carried out 
with a Lyot filter whenever condi- 
tions are good enough. 

This instrument is an ingenious 
contrivance which. through the suc- 
cessive polarization of light beams. 
is able to select extremely narrow 
portions of the sun’s spectrum. It is 
known that the solar corona is very 
bright at one particular wavelength of 
light. and the Lyot coronograph is 
“tuned” to this wavelength and pho- 
tographs are taken that show the 
shape and extent of the solar corona. 
At lower altitudes such work would 
be spoiled by the scattered light from 
the sun’s disc. 

The Lyot coronograph shares the 
same “Carte du Ciel”-type mounting 
as—and is in fact fixed below—the 
famous 60-cm (24-inch) aperture and 


This photograph of Mars is an ex- 
ample of what can be done photo- 
graphically under the optimum ob- 
serving conditions of the Pic du 
Midi. At top (south) is the south 
polar cap; mass at center is Mare 
Cimmerium; bright Hellas is at 
upper right above eastern edge of 
Syrtis Major. 





































18-metre focal length refractor, which 
is the biggest instrument at the Pic- 
du-Midi at the present time. This tele- 
scope is unique in several ways. for 
not only is the effective focal ratio 
large ({/30)—most refractors have 
focal ratios of the order of £/15—but 
the construction of the instrument is 
more like a monocular. for, in order 
to keep the length of the tube as 
short as possible, light coming 
through the objective is made to pass 
up and down the tube three times. 
Thus, light admitted through the ob- 
jective bounces off an optical flat 
situated at the lower end of the tube: 
this flat is inclined a bit, and directs 
the light into another flat just above 
the objective at the top of the tube: 
this. in turn, reflects the beam down 
to the observer. who is able to study 











The “Grand Coupoule,” or Great Dome, which houses the two large re- 





fractors and the Lyot coronagraph. The neutron-counting equipment used 
during the International Geophysical Year is enclosed in the aluminum- 
clad hut immediately below the dome. Photo by the author. 


it either visually or photographically. 
In this way the instrument is made 
more compact and maneuverable. also 
obviating the need for a very large 
dome to house it. On the same mount- 
ing, and just above this telescope. is 
a smaller 30-cm (12-inch) aperture 
refractor of about 6 meters focal 
length. 


Another dome, situated roughly 
half-way along the collection of 
buildings that make up the observa- 
tory. houses the 60-cm Gentili re- 
flector that has been used for stellar 
photometry. This instrument is due 
to be moved in the near future to 
make room for a large 40-inch reflec- 
tor that is already under construc- 
tion at the Arsenal at Tarbes. some 
short distance away. 

Yet another newly constructed 
dome at the eastern extremity of the 
observatory houses a new corono- 
graph which embodies many new 
ideas, including a lens that projects 
outside the dome to avoid the effects 
of dome air-currents. This instru- 
ment is not yet in use, but the final 
coats of white paint were being ap- 
plied to its “fireman’s helmet”-shaped 
dome during my last visit. 

Below the “Grande Coupoule” that 
houses the 60-cm refractor there are 
wide-dispersion solar spectrographs. 
In these, light from the sun is de- 
flected from the two mirrors of a 
clock-driven ceolostat outside the 
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building, and astronomers are able to 
select the solar area they wish to 
study and arrange for light from that 
area to fall onto the slit of a spectro- 
graph. The light is then spread out 
into a broad spectrum made up of 
thousands of lines, each represent- 
ing an image of the slit at a certain 
wavelength of light. 

In the case of sunspots, some of 
the more prominent lines are dis- 
placed perhaps a little to the right 
or left of their normal positions in 
the spectrum. The amount of dis- 
placement is measured and, from this, 
astronomers are able to calculate the 
strengths of magnetic fields asso- 
ciated with the sunspots. 

This is but one instance of the 
sort of work that these powerful as- 
tronomical tools are called upon to 
do. Before long, it is planned to re- 
mount the large 60-cm telescope so 
that the light from it can be directed 
on to the slits of these spectro- 
graphs, at which time astronomers 
hope these powerful and ideally lo- 
cated instruments will be able to un- 
ravel some of the mysteries of the 
less bright objects of the skies. 


In addition to the studies of sun- 
spots, the corona, and solar granula- 
tion, and our own _ photographic 
studies of the moon with the 60-cm 
refractor (see Sept.-Oct. issue). as- 
tronomers from Meudon have been 
developing a new form of camera— 


an electronic camera which will en- 
able them to take pictures of the 
fainter objects in the night sky with 
much shorter exposures than with 
the more conventional forms of pho- 
tography. Furthermore. although the 
images are small, they are virtually 
grainless, too, so in the future we 
may expect to see detailed pictures of 
some of the more distant planets. 

Much more could be written about 
the astronomical work of the Pic-du- 
Midi, but there are other activities 
that I must briefly describe. 

During the International Geophys- 
ical Year a neutron-counting appara- 
tus was installed at the “Pic.” and 
this has been operating there ever 
since. Every now and again the sun 
is responsible for violent increases 
of radiation: when these sudden in- 
creases occur the neutron-counting 
apparatus records the results. and at- 
tempts are then made to explain this 
seemingly random behaviour of the 
sun. A close liaison is kept with other 
distant stations employed on the same 
task. 

Ordinary cosmic radiation is about 
seven times greater at this height 
than it is at sea-level, and physicists 
from Imperial College in London 
have built a large Wilson cloud cham- 
ber to measure, not only the energies 
involved. but also the directions of 
individual particles as well. 

Perhaps readers will be surprised 
to learn of the existence of a botan- 
ical garden at the Pic-du-Midi. here 
several hundred varieties of small 
shrubs and plants — among them 
primulas and saxifrages — have 
learned to adapt themselves to the 
short growing season that alternates 
with the interminable frosts. snows 
and gales of the Pyrenean winters 
and springs. 

Television is the latest recruit to 





Mr. Rackham is familiar to many 
of our readers as the author of 
the article “Scaling the Lunar 
Heights” in our Sept.-Oct. 1960 
issue. A British amateur turned 
professional, he is currently en- 
gaged in the much publicized lu- 
nar mapping project under the di- 
rection of Dr. Zdenek Kopal at the 
University of Manchester in Eng- 
land. Much of his work is done at 
“The Pic,’ so he is especially 
fitted to do this piece—the first of 
a series describing the activities of 
observatories throughout the 
world. 














| 
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Pic du Midi Observatory photo- 
graphed from the cable-car termi- 
nal on the Col du Taoulet (altitude 
about 7,000 feet). Photograph tak- 
en by the author in August, 1961, 
when the mountain was free of 
snow. 


the large number of activities that 
are pursued at the “Pic.” and pro- 
grams have been radiated from 
this lofty mountain for several years. 
but now the time has come to increase 
the power of the transmitter and to 
extend the range of the station. Since 
French television employs over eight 
hundred lines in the raster of its ra- 
diated pictures—the definition is ex- 
cellent—this means that more infor- 
mation has to be transmitted on car- 
riers of high frequencies and. in con- 
sequence. the television signals tend 
to travel in “optical” paths. and 
“shadows” exist for the receiving 
populations living close to local hills 
and mountains. The new television 
mast is located on the summit of the 
mountain and towers some 280 feet 
above its 25-foot-deep foundations 
which are cut and concreted into the 
solid rock of the mountain. The new 
mast and the more powerful trans- 
mitter will be in operation before 
this article is printed. 

The incoming signal that is a re- 
radiated from the “Pic” transmitter 
is received on aerials placed at the 
focus of two metal parabolas. One 
signal comes in from Toulouse. the 
other from Bordeaux. The engineer 
sees both pictures on monitors in 
front of his control desk and is able 
to select at a moment’s notice the 
better of the two signals, and this 
is the one that is radiated from the 
transmitter. 

Television screens are a welcome 
addition to the limited recreational 
facilities of the Pic-du-Midi. and the 
television room is a favorite haunt of 
astronomers waiting for weather con- 
ditions to improve. Often the moun- 
tain is cut off from the outside world 
by gales and snow: it is then that 
television and radio programs are ap- 
preciated as alternatives to games of 
chess and checkers, reading, and an 
occasional game of table-tennis. 

The French are justly proud of this 
Observatory, and the new building 
that is under construction on the 
summit at the present time will pro- 
vide shelter for a large new telescope. 
and more living space for the people 
who work there. 


There is no doubt that the mem- 
bers of the “Societe Ramond” would 





have been very satisfied could they 
have seen the growth and develop- 
ment of the Pic-du-Midi Observatory 
under the able directorship of Dr. 
Roesch since World War Il. Much 
work remains to be done, for an ob- 
servatory is a living and evolving 
entity and something that is never 


MERCURY TRANSIT 


An excellent series of photographs 
of the transit of Mercury across the 
disk of the sun on Nov. 7, 1960, was 
sent to us by four observers at the 
Brooklyn (N. Y.) College Observa- 
tory. Three of the photographs are 
reproduced below, showing the planet 
at and just prior to 3rd contact (the 
time when the planet begins to leave 
the sun’s disk at the western limb). 








The four students, Lawrence Jessie. 
Charles Aronowitz, Joel S. Levine 
and Robert Held, used a 7-inch Feck- 
er refractor to time 2nd contact, then 
began their photographic program 
and timed the remaining contacts vis- 
ually with the instrument’s 3-inch 
guide telescope. Photography was 
done with a 35mm Praktica single- 
lens reflex, a Barlow lens and a Her- 
schel wedge on the 7-inch, giving an 
effective working focal ratio of £/40. 
Exposure was 1/500 of a second on 
Microfile film. 

A good Polaroid photograph of the 
event. taken through a 2.6-inch re- 


really complete or final. Nevertheless. 
the notable contributions that have 
been made in many fields of scientific 
endeavor through the facilities of- 
fered at the Pic-du-Midi augur well 
of the future, and the dream of Nan- 
souty and Vaussenat has become a 
powerful reality. 








fractor, was also made by three read- 
ers in Bergenfield, N.J—Tom Koch- 
akji, Martin Schulze, and Arthur 
Benedetti. 

The University of Chicago High 
School’s freshmen and sophomore 
science classes were treated to a 
closed-circuit telecast of the transit 





of Mercury. The image formed by 
a 3-inch equatorially mounted re- 
flector was projected into a shadow 
box 12 inches square and a tele- 
vision camera was brought to a dis- 
tance of 18 inches from the pro- 
jected image. This image of the sun 
and Mercury was then telecast onto 
the classroom TV screen to form an 
8-inch-diameter picture of the phe- 
nomenon. 
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COMET ENCKE 1960i 


... the “come-back” comet 
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: ie STUDY OF COMETS has had a 
colorful history. To the ancients, 
the comet was looked upon as an in- 
strument of the gods to cast good or 
bad omens on man’s activities, and 
their unorthodox appearance usually 
led the superstitious to describe them 
in the most imaginative terms. By 
the sixteenth century. comets were 
recognized by some observers as 
members of the solar system, but it 
was not until the eighteenth century 
that the foundations for the modern 
theories of comets were laid through 
the discussions of Fellows of the 
Royal Society in England such as 
Edmund Halley and Robert Hooke. 
Halley later showed that comets fol- 
lowed conic paths around the sun 
and made the first prediction of the 
return of the comet that now bears 
his name. 


It is well known that the discovery 
of a new comet can bring quick fame 
to the discoverer. However, there are 
notable exceptions to the rule. One 
already mentioned is Halley’s comet. 
Halley did not discover the object. 
but proved that various observations 
of certain bright comets dating back 
into antiquity were all of the same 
comet, having a period of revolu- 
tion about the sun of about 76 years. 


In modern times the renaming of 
Comet Pons-Coggia-Winnecke-F orbes 
for Professor A. C. D. Crommelin, 
whose extensive computations estab- 
lished its identity, is another exam- 
ple of the importance accorded theo- 
retical and computational work in 
astronomy. Although Crommelin’s 
work had long been recognized on 
the continent by frequent references 
to “Crommelin’s comet.” which ap- 
peared in the literature, it was not 
until the 1948 meeting of the Inter- 
national Astronomical Union that 
this title received official recogni- 
tion, commemorating in a_ fitting 
manner the work of one of the great- 
est of all cometary astronomers. 


One of the brighest and most inter- 
esting comets of recent memory 
was Comet Arend-Roland, which 
appeared in the spring of 1957. 
Overnight it developed a striking 
sunward spike which disappeared 
nearly as quickly. The effect was 
caused by debris scattered along 
the comet’s path and seen by us 
edge-on for several days. This ex- 
cellent photograph was made on 
the evening of April 25, 1957, at 
the Lick Observatory. Stars trail 
because camera and telescope were 
guided on the moving comet. 





Comet Burnham 1959k, courtesy 
U. S. Naval Observatory, Flagstaff, 
Ariz. Compare this photo, taken 
Jan. 28, 1960, with small scale photo 
of same object on page 10. 


Another instance is provided by 
Encke’s comet, which has the shortest 
period of any comet that has been 
observed at more than one return. 
(Comet 1949¢ Wilson-Harrington has 
a period of 2.3 years but was only 
seen during one passage.) In 1818 
the French comet-hunter Pons dis- 
covered a faint comet. Encke, who 
was at the time a student under 
Gauss, attempted to apply Gauss’ 
method of elliptical orbit calculation 
to the new comet. Encke was not 
satisfied with this and went on to 
show that the comet was identical 
with Méchain’s comet of 1786, with 
Caroline Herschel’s of 1795, and 
finally, with Pons’ discovery of 1805. 
He predicted a return in 1822 and 
the comet was recovered near _ its 
predicted position. It has since been 
seen at all of its 45 successive re- 
turns except the unfavorable retura 


of 1944, 


Encke’s comet is important be- 
cause of its orbital peculiarities. 
Sometimes called the Mercury of 
comets, this object’s period is de- 
creasing measurably, as is the period 
of that inner planet. During about 
a century the period of 3.3 years was 
found to have decreased a total of 
2.5 days. The decrease is irregular 
as well, and causes a corresponding 
decrease in the long axis of the ellip- 
tical orbit. (This same period de- 
crease, accompanied by the mean 
height decrease, also occurs for earth 
satellites such as Echo I which is 
falling closer to the earth at the 
rate of a few miles per day.) Calcu- 
lations show that only a few thou- 
sand years ago Encke’s comet path 
extended toward Jupiter’s orbit, and 
it probably was deflected into its 
present orbit by a close encounter 
with the giant planet. 


This famous comet was recently 
recovered by Dr. Elizabeth Roemer 
at the Flagstaff Station of the U. S. 
Naval Observatory on August 17. 
1960, at magnitude 19.5. Object may 
be visible in small telescopes until it 
disappears into twilight late in Jan- 
uary. It reappears in the morning 
sky in the middle of February. The 
comet reaches its closest approach 
to the sun (perihelion) of 30.5 mil- 
lion miles on February 5. 1961. 


(Continued on page 10) 











The following predictions of the 
positions of periodic Comet Encke 
(1960i) are adapted from a more 
extensive ephemeris computed by 
Dr. S. G. Makover of the Institute 
for Theoretical Astronomy, Lenin- 


erad, U.S.S.R. The original ephe- 
meris was distributed by the Central 
Astronomical Telegraph Bureau of 
the International Astronomical Union 
in Copenhagen. Denmark. The mag- 
nitude estimates are based on a 
standard formula and should not be 
considered to be more than an indi- 
cation of expected brightness. The 
comet will be in the twilight at its 
brightest apparitions before and aft- 
er its closest approach to the sun 
(perihelion). another factor limiting 
its visibility to the observer. 


The positions of the comet are 
given in right ascension and declina- 
tion for 5-day periods. These posi- 
tions are for Oh Universal time 
(U.T.), the standard time of the 
Greenwich meridian. Thus, the posi- 
tion in the ephemeris for Dec. 17. 
for an observer in the Eastern time 
zone of the United States. would be 


A rapidly moving comet was d's- 


covered on Dec. 26th by M. P. 
Candy of the British Astronomical 


Association. Magnitude at discov- 
ery was 8.0. The comet was ob- 


served by D. Meisel and J. Jenkins 
on Dec. 31st in moonlight and was 
estimated at 7.7. The object is dif- 
fuse. 5’ of arc in diameter. with no 


(ChUT) 

Date R.A. Dec. Mag. 
Dec. 17 22h23m3 + 5° 8 12.0 
22. 221928 4 28 

; 22169 3 49 10.9 
Jan 1 22 16: 7 3 6 
6 22 V4.4 2 7 95 
1 22 10. 4 + 110 
16 22 3.4 — 031 7.6 
21 21. Si. 9 — 3 8 
(Too close to sun for observation) 
Feb. 15 20h18m4 — 24°38’ 5.7 
2c 20 27. 3 2a 7 
25 20 39. 1 24 58 8.4 
Mar. 2 20: 51. 6 24 29 
7 7) as a 23 52 10.5 
12 74 es 23 30 
Fs 21 25.8 22 26 12.0 
its position on Dec. 16th at 7:00 


p.m. (EST). or five hours earlier. 


The comet may not show a tail or 
a bright nucleus, but merely an ill- 
defined “coma.” making it an elu- 
sive object for the beginning observ- 
er with a small instrument. Low 
powers should be used, but not so 
low as to minimize the needed con- 
trast of a dark sky. Averting one’s 
view to another part of the field may 
help in locating the object and de- 
lineating faint detail. 


tail but with a central condensation. 
Positions from tentative ephemeris 
are as follows (Oh UT): Jan. 6, 22h 
46m, +42° 50’; 11, 23h Olm,. +38 

22’; 16, 23h llm, +30° 25’. No 
magnitude predictions are available. 
but the comet may be brightening. 
Its path is carrying it through Lacer- 
ta and across the Square of Pegasus. 
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(Continued from page 9) 


Apparently associated with Encke’s 
comet is a meteor shower called the 
Taurids. This shower is one of the 
so-called daytime showers discovered 
using radio-echo techniques. How- 
ever, the changes in period and orbit 
shape have tended to mask the real 
connection between the two. 


Many of us remember the sudden 
appearance of Comet Mrkos in Au- 
cust of 1957. Professor G. Schrutka 
of Vienna has derived an elliptical 
orbit for this comet from two hun- 
dred and twenty-five (225) observa- 
tions between August 4. 1957 and 
July 9, 1958. The period was found 
to be around 12.800 years! The 
orbit carries the comet out to a dis- 
tance of a little less than 100 billion 
miles into space. Yet, this is a very 
minute distance from the sun as com- 
pared to the distance to Alpha Cen- 
turi, the nearest star other than the 
sun Centuri is about 25 trillion miles 
away. 

* *% *% 


Many amateur comet hunters ask 
themselves, “What good are my ob- 
servations?” This is a hard question 
to answer in a general sense. While 
it is true that the majority of amateur 
reports are severely limited by the 
ability of the observer, there appears 
from time to time work by amateurs 
that is of superior quality. At other 
times even fragmentary reports by in- 
experienced observers have filled in 
the gaps in a series of observations 
by other more experienced observ- 
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Comet Mrkos followed shortly on 
the trail of Arend-Roland in the 
summer of 1957, high and bright in 
the Milky Way. Recent computa- 
tions show that this comet has a 
period of nearly 13,000 years. Pho- 
tograph was made at Lick Observ- 
atory on Aug. 18, 1957. 


ers. Although searches for misiden- 
tified objects reported by well-mean- 
ing observers can be time-consuming. 
it is necessary that all reports be 
checked out. 


Most amateur astronomers are 
usually satisfied just to look at the 
heavens, but a growing number of 
amateur observers delve a little 
further into things and may possibly 
be able to contribute data of scien- 
tific value. This is especially true in 
cometary astronomy. Traditionally. 
serious amateurs have played a part 
in the development of this branch of 
astronomy. 


The work of the British Astronom- 
ical Association. among others, has 
demonstrated that the amateur can 
make definite contributions to come- 
tary astronomy. The areas of con- 
tribution have included discovery, 
routine descriptive studies, photom- 
ety (both visual and photographic). 
and computation. Comments on 
these and other fields will constitute 
the subject matter of later articles 
when there is no current cometary 


Most recent naked-eye comet, 
Burnham 1959k, photographed by 
Alan McClure on April 8, 1960, 
with a Fecker f/7 triplet lens. Ob- 
_ reached 3rd magnitude in early 
May. 





news. It is also planned to include 
interesting sidelights to current come- 
tary research. 

Comments and suggestions for pos- 
sible topics for discussion are wel- 
come and should be sent to the au- 
thor. Observers are encouraged to 
submit reports of observations. draw- 
ings and photographs for possible 
inclusion in a future article. 





Mr. Meisel is Comet Recorder for 
the Association of Lunar and 
Planetary Observers, for which 
work he was presented the ALPO 
Award at the Haverford College 
convention of the Astronomical 
League. He will continue to fur- 
nish news of current comets and 
discussions of comets of the past. 
Detailed reports of the ALPO 
Comet Section appear regularly in 
that organization’s journal, THE 
STROLLING AsTRONOMER. Mr. Mei- 
se! is completing his undergradu- 
ate work in physics at the Univer- 
sity of West Virginia, and plans to 
do graduate work in astrophysics. 























WE’RE LATE . . . AN APOLOGY 


Owing to an unavoidable series of circumstances, the publication of 
this first issue of the new Review of Popular Astronomy was de- 
layed by more than two weeks. We hope that our tardiness has 
not inconvenienced you unduly. With the March-April issue we will 
resume our regular date of publication — established with the Sept.- 
Oct. issue last year — which is the 25th of the month preceding the 
double-date of the issue. We will mail your copy at that time, and 
we would like to hear from you if the second-class mail service 
does not bring you your copy by the Ist of March. 


We also hope that you will enjoy the many new features we will 
be adding during the next months, and that you will tell your 
friends about the magazine and suggest that they subscribe. We'll 
be happy to send them a sample copy of a current issue at no 
charge to ihem. We're certain they'll find it to be a useful publication. 
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THE EARTH IN SPACE 


QO: December 21. L900. the sun 
reached its lowest declination 
south of the equator. and winter be- 
gan in the earth’s northern hemis- 
phere. After this date the sun re- 
sumes its climb upward along the 
ecliptic toward the vernal equinox. 

It is the motion of the earth around 
the sun which gives rise to the chang- 
ing altitude of the sun. The axis of 
the earth is always tipped in the same 
direction in space—toward the North 
Star. As the earth moves around the 
sun, the axis leans toward the sun in 
the summer time, resulting in a high 
sun. It is tipped away from the sun 
in the winter, which means the sun 
is low in the sky. This motion of 
sun up and down in the sky, of 
course, gives rise to our seasons. But 
the surprising fact is that few people 
realize our earth is moving. 


To most of its inhabitants the earth 
seems a fairly stable platform with 
little or no motion inherent in the 
body, though in their background 
consciousness they realize that eclips- 
es. seasons and changing skies are 
due to motions of a sort. Actually. 
the giddy progress of the earth 
through space is so complex that 
astronomers have spent entire life- 
times trying to unravel the motions 
compounding its path. 

Take the motions of a spinning 
baseball and a snake moving sinu- 
ously across a floor. Add the motion 
of a top that is slowing down and the 
motion of a corkscrew. Mix these 
motions well with those of a whirl- 
pool, and the result will approach the 
indescribably intricate path of the 
earth through space. 


The moon revolves around the 
earth once in the 2914 days of the 
month. Therefore, instead of the 
earth moving around the sun, it is 
the center of the earth-moon system 
which swings around the sun in a 
smooth path. That point is the bary- 
center, or center of gravity of the 
earth-moon system, and is 3,000 
miles from the center of the earth in 
the direction of the moon. It moves 
around the sun in the orderly way 
that laymen think the earth does. But 
as the earth itself moves around this 


Dr. I. M. Levitt 
Director. Fels Planetarium 
Franklin Institute 


center of gravity once a month. its 
path around the sun is a_ sinuous 
curve. 

But this is only warming up to 
the subject of the earth’s complex 
motions. There is another earth mo- 
tion which labors under the rather 
unwholesome name of precession. 
Precession simply is the wobbling 
of the axis of the earth around the 
sun. In other words, the earth spins 
on its axis as it moves around the 
sun. but its axis doesn’t stay in one 
position. It wavers like the stem of 
a top slowing down. 


This wavering is due to the earth’s 
not being a perfect sphere. Like 
many of its inhabitants, it has an 
“equatorial bulge’”—its diameter at 
the equator is 27 miles longer than 
its diameter at the poles. The gravi- 
tational attraction of the sun and 
moon for this equatorial bulge tends 
to swing the earth down. That is, it 
tries to make the axis of the earth 
parallel the axis of its path. If the 
earth were a stationary body. this 
could be done. But because the earth 
is a spinning body, it behaves like a 
gyroscope. If you tip a spinning gy- 
roscope to one side by pushing its 
spinning axis, it will move in a circle 
around its former upright axis. In 
much the same manner the earth’s 
axis moves slowly in a circle around 
the axis of its path, making a com- 
plete revolution, once in about 26,000 
years. 

The earth is a part of the solar 
system and, therefore, shares the 
sun’s motion in the local family of 
stars, which is part of the major star 
system we call the Milky Way, or 
galaxy. The sun in our galaxy may 
be compared to one of a swarm of 
bees in flight. The sun “bee” is mov- 
ing with a speed of 12 miles a second 
in respect to its immediate neighbor 
star “bees.” And, as our earth is 
moving around the sun, its path is a 
spiral, although technically it should 
be called a helix. Too, the entire 
swarm of bees is rotating. 


Therefore, in addition to the mo- 
tion of our earth “bee” with respect 
to its immediate neighbors, it also is 
rotating around the center of the 


















Dr. I. M. Levitt, director of the Fels 
Planetarium of the Franklin Insti- 
tute in Philadelphia, poses below 
eyepiece complex of the Institute’s 
Zeiss refractor during a visit of dele- 
gates of the Astronomical League to 
the institution in 1960. 


moving swarm of celestial bees. The 
earth, of course, partakes of this mo- 
tion of the sun around the center of 
the galaxy. the speed being 175 
miles a second. 


Finally, our galaxy is moving with 
respect to other galaxies at incredible 
speeds. In our bee analogy this 
represents a number of swarms of 
bees flying away from each other. 
The earth. of necessity, also shares 
this motion. 


The next time you look up into 
the night sky, try to visualize some 
of these motions. It is a lesson in 
humility to realize that this tiny 
speck of cosmic dust, called the earth, 
is moving with motions almost with- 
out end. 





THE REVIEW OF PopuLaR AsTRON- 
OMY is pleased to announce that 
the preceding article is the first of 
a series of contributions by Dr. 
Levitt on various important but 
often neglected aspects of astron- 
omy. Director of the Fels Plane- 
tarium since 1949, Dr. Levitt’s 
name has long been in the fore- 
front in the intelligent presentation 
of astronomy to the public through 
syndicated newspaper articles, lec- 
tures, radio and television appear- 
ances and books. He received his 
Ph.D. in astronomy at the Uni- 
versity of Pennsylvania. We are 
certain Dr. Levitt’s popular discus- 
sions of astronomical phenomena 
will prove of great interest to our 
readers. 
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THROUGH THE THREE-INCH 


QO" backyard has gone back to na- 
ture. Where only a decade ago 
the greater portion of the skies un- 
folded before us each evening, little 
hedgerows now loom up to block the 
view and the aging elms and maples 
have asserted their maturity. Per- 
haps this is nature’s way of teaching 
us patience—everything in its place 
and in its time—for now we must 
wait for the stars to come to us. All 
that is left of the firmament from 
where we see it is a strip from the 
zenith to about 20° above the south- 
ern horizon—a band of sky 60 
wide. 

At best it is like being trapped in 
an observatory with the rotating 
dome stuck tight. At worst it is like 
operating a meridian transit, the 
small telescope used by positional 
astronomers in determining exact 
places of stars and correct sidereal 
time. These telescopes are always 
used on the north-south meridian 
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line, only moving up and down in 
altitude as appropriate stars reach 
their culmination on the meridian. 
But. as the English poet said. “the 
unheard songs are sweeter.” and 
when bold Orion and his retinue 
move majestically into our little 
clearing in the wilderness. the sound 
of silence is deafening. 


For the majority of our readers. 
winter stargazing can be measured in 
fragmentary bursts. and we will not 
allow for a moment that any of our 
readers can stroll out onto the patio 
in their shirtsleeves, drop into a deck 
chair and survey the winter skies. 
Possibly it is this very rarity of op- 
portunity (or cowardice of flesh) 
that gives Orion and his neighbors 
their very special place in our mind. 
The stars of spring, summer and fall 
are old friends, with few surprises, 
but we still become excited when 
Orion first climbs from his lair in 
the east. We know that the magic 





The great nebula in Orion, an im- 
pressive object in any instrument, 
from “naked eye” to 12-inch reflec- 
tor. This photograph, made at the 
Lick Observatory, may be com- 
pared to wide-field plate made by 
Alan McClure for this issue’s cover 
photo; south is at the top in this 
photo, as it would appear in an in- 
verting astronomical telescope. 


of a cold winter’s night. when the 
stars crackle crisply against the black 
backdrop of the sky, does wonder- 
ful things to the heavens above us. 
clearing the air and causing the stars 
to dance in and out of place in a pris- 
matic ballet of color and light. All 
very unscientific, you understand. 
but remember. it has been sights such 
as this that have caused man to 
wonder, to study, and to explain. 
Science—-to know—followed curiosi- 
tv—to wonder. 


“What.” mused the philosopher. 
“would man think if the stars would 
come out but once in a thousand 
years” Well. we answer. a bit late. 
this would be up to the individual 
man. But for ourselves. and assum- 
ing a bit of advance information, we 
would chose to have this celestial 
event occur in late winter. with Orion 
high in the southern sky. And what 
would we see? 


We would see nearly half of the 
Ist-magnitude stars, and we would 
see them within our little 60° hole 
in the trees above us! Red Betelgeuse. 
of the exotic pronunciations; blue 
Rigel, 10,000 times more luminous 
than our sun; and low-lying Sirius. 
always dancing up and down the 
rainbow in northern climes, confi- 
dent of its unique position as the 
brightest star in the skies. Then up 
to Procyon, the “Little Dog Star,”: 
Aldebaran. causing even Betelgeuse 
to pale against its ruddy hues, but 
then giving way, in turn at least 
for these months, to a rival “star” 
in Gemini above, the crimson planet 
Mars; then to Castor and Pollux, the 
celestial twins forming the heads of 
Gemini. Peeking through the winter- 
bared branches at our zenith then 
soars yellow Capella, guarding a herd 
of open clusters, and finally, almost 
forgotten in the glare of Sirius, is the 
little known Ist-magnitude star Ad- 
hara (Epsilon Canis Majoris, —1.48). 


This impressive listing is enough 
to warrant a trip into the cold, but 
these stars are fairly rivaled by the 
other stars among them. The entire 
field of stars in the Canis Major- 





EVENING SKY MAP 
FOR JANUARY 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


on 


YONIW 


9:30 p.m., Jan. 1 









8:30 p.m., Jan. 15 7:30 p.m., Jan. 31 





Orion-Taurus-Gemini strip is in itself 
unmatched. To watch it for long is 
to reel—spotted within the confines 
of these winter groups, comes a third 
dimension of observing pleasure in 
the form of some of the sky’s most 
enchanting sights—the Pleiades. the 
Hyades. the Great Nebula in Orion. 
the Crab Nebula in Taurus. and a 
profusion of great clusters. 

But of all these, none offers the 
small instrument as much delight as 
Messier 42—the great nebula of 
Orion. Contributing editor Walter 
Scott Houston has the following 
éomments on this splendid object: 


“Not much optical aid required 
... a pair of binoculars shows it bet- 
ter than most nebulae in a 6-inch. 
In a 3-inch glass at low powers 
it is a truly remarkable object. with 
great. curving sheets of luminosity 


stretching out like celestial plumes. 
Near the center is a dark area of 


obscuration, irregular in shape. and 
with the prominent little grouping of 














TEACHING AIDS 
De Luxe Celestial Globes 


No. 740. Our finest 16” globe was designed as 
a visual aid by teaching astronomers. All stars 
of the first six magnitudes are shown on a pale 
blue background, with the first three magnitudes 
having bright yellow circular backgrounds. 
Brighter stars named and constellation boundaries 
indicated. Declination and right ascension circles 
printed in black. Magellanic clouds and Milky 
Way stand out in white, with other important 
star clusters indicated. Various medels available. 


$67.50 
SCIENCE ASSOCIATES, Inc. 


Instruments — Weather-Astronomy 
Teaching Aids 


Write for new catalog 


P.O. Box 216, 194 Nassau Street 
Princeton, N. J. 
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stars that forms the well known 
Trapezium. 

“With a 6-inch reflector and 30-50 
power the nebula becomes a sight 
never to be forgotten. With averted 
vision its extremities can be traced 
over an area of more than a degree 
in diameter, while long exposure 
photographs with wide-field Schmidt 
cameras show that the nebula is ac- 
tually a part of a huge complex that 
envelopes the entire constellation. 

“Natural color photographs sug- 
gest the greenish glow recorded by so 
many observers to be a physiological 
illusion. Color photographs made at 
Palomar in 1958 show that these vast 
sheets of gas are primarily either 
rose-red or dusky purple. the colors 
caused by electrically stimulated 
atoms of oxygen and nitrogen. 


“Regardless of the cause. however. 
the average observer is content to 
marvel at the intricate patterns of 
these flowing clouds of tenuous gas, 
thinner in most places than the 
vacuum in your radio tubes. To add 
that this gaseous network stretches 
out for thousands of light years adds 
little to the magnificent visual spec- 
tacle of the Orion nebula.” 


—D.D.Z. 











TELESCOPE NEWS 


The Finest Can Be Yours 


— For Less 


% 3”, 4” and 6” VERNONscope Re- 
fractors available in f/10 and f/15 
models 


%* 4%” VERNONscope Reflectors 
% Massive PAR Equatcrial Mcunts 


% 30-mm., 42-mm., and 54-mm. find- 
er-scopes 


%* Brandon orthoscopic and finest Kellner 
oculars 


VERNONscope & Co. 


Box 133 
Candor, New York 











The Pleiades, another exciting winter object, pose for the trained camera 
of astrophotographer Alan McClure. Prominent is the nebulosity envelop- 


ing Maia and Merope. Chart below shows names and magnitudes of 
Pleiades stars (decimals eliminated to avoid confusion with stars) and is 
on same scale as photo. Adapted from chart in Barnard’s “Atlas of Select- 
ed Regions of the Milky Way,” Carnegie Institution, Washington, D. C. 
A three-inch telescope under low power will offer the amateur many hours 
of rewarding study in this star-packed area of the sky. Small instruments 
often show associated nebulosity surrounding Pleiades. 
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LAY 


When you finally get tired of lifting and 
carrying your telescope in and out of 
doors, tired of setting it up and taking it 
down in chilly darkness— 

When you’ve had enough of heavy loads. 
of quivering tubes and images, enough of 
drives that falter and slow motions that 
fall short— 

When you finally realize that it has be- 
come toe much trouble to use your tele- 
scope any more because it only gives you 
an aching back and a pain in the neck— 
when you’ve had your fill of the contrap- 
tion—send for the Questar booklet! 

The Questar booklet will tell you how to 
lay your burden down. No more lifting, no 
more toting, no more setting up of heavy, 
clumsy parts. Questar weighs but 7 pounds. 
and is always assembled, always ready 
to use. 

Tt will tell you about how Questar stands 
alone, the only thing of its kind. with the 
latest discovery in optics. the mixed lens- 
mirror system of the new catadioptric op- 
tics. How Questar’s folded focal length 
keeps it fabulously short. how so short a 


Questar 


telescope can be as stiff and rigid as a 
great observatory instrument. It will tell 
you how Questar’s images are as_ rock 
steady as a microscope, how its controls are 
ready to your fingertips, and how its 360° 
continuous slow motions have a_ buttery 
smoothness with absolutely no backlash at 
all. It will tell you of finer performance 
than was ever dreamed of from only 89 mm. 
of aperture, and prove that point by the 
amazing resolution of the photographs it 
takes. 

But hold on—let the booklet tell you 
this—let us use this space to tell you 
other things. 

Let us speak, for instance, of investment 
value. Questar costs no more than ordinary 
"sc s would if they were so well mounted 
as to be equally solid and vibration free. 
But let’s face it—Questar optics cost more 
by the extra hours of human labor required 
to make, for example, mirrors that must be 
16 times more accurate of figure than the 
ordinary kind. Questar’s mounting, too, has 
over 235 separate parts, each one of the 
best procurable alloys down to the last 
tiny screw. 


THAT BURDEN DOWN 


So let us tell vou what we have found 
out—that Questars are so greatly in de- 
mand that the few which reach the second- 
hand market depreciate an average of less 
than 7% per year! Imagine this—Questars 
over three years old bring 80% of their 
purchase price! We know of nothing man- 
ufactured with such amazingly high value 
at resale. 

Remember then, that if you too become 
a Questar owner, you will be making the 
most conservative investment possible. We 
firmly believe that it will cost you less per 
year to enjoy a Questar. 

Questar, as illustrated, still costs only 
$995 postpaid, in hand-made, velvet-lined 
English leather case. Terms are available. 
May we send you the booklet? 


c@liteiets 


BOX 40 NEW HOPE PENNSYLVANIA 











. October 12, 1960, 8:00 UT, CM: 
32°. S: 6, T: 5. Power 375x. 
Southern hemisphere dull and 
featureless. Sinus Meridiani dark- 
est. then Sinus Margaritifer. and 
Sinus Pyrrhae Regio 
well developed. Ganges broad and 
diffuse. Lunae Lacus hazy. Mare 
Acidalium prominent but not too 


dark. 


Aurorae. 


iE tig 


4. November 22. 1960. 12:00 UT. 
CM: 68°. S: 5, T: 


twilight). 375x. 


3 (morning 


Candor — Tractus Albus very 
bright. forming large Y. almost 
fused with northern cap. Ganges 
broader and darker than before. 
Lunae Lacus very conspicuous and 
dark. Thaumasia fainter than Si- 
nai. Solis Lacus not too well-de- 
fined. Nectar narrow. Tithonius 
Lacus diffuse. 
Phoenicis 
vague. 


Ceraunius and 


Lacus indicated but 
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October 28. 1960, 9:30 UT, CM: 
263°. S: 7, T: 4. Power 375x. 

Northern tip of Syrtis Major dark- 
est. Crocea bright, center of Hellas 
bright. Thoth broad and dark with 
two condensations. Sinus Gomer 
shown as thin, dark line. Moeris 
Lacus very small. Nepenthes faint. 





tn, 


5. November 24, 1960. 5:00 UT. 


CM: 308°. 


375x. 


S: 6, T: 5. Power 
Syrtis Major as before, Meroe set- 
off from Aeria by faint shading. 
Nilosyrtis and Ismenius Lacus 
prominent and dark. Sinus Sabae- 
us and Mare Serpentis obvious. 
Hellas has bright center. 


3. November 18. 


6. November 27. 1960. 








1960, 5:00 UT, 
CM: 3°. S: 6, T: 5. Power 375x. 
Mare Acidalium more complex 
than before, Sinus Meridiani dark- 
est part on disc. Xisuthri Regio in- 
dicated? Edge of North Polar Cap 


irregular. 





9:00 UT. 
CM: 339°. S: 5, T: 3. 


250x. 


Power 


Sinus Meridiani not as dark as 
before. Sinus Sabaeus seems dark- 
er. Ismenius Lacus, Deuteronilus, 
Oxus. and Cydonia are very com- 
plex in shading. Indication of 
Pandorae Fretum. Mare Acidali- 
um dark. 


Drawings of Mars made with the 8-inch refractor of the 
Kellogg Observatory, Ernst E. Both. S: seeing, 10 best. 
T: transparency, 5 best. Italics indicate Antoniadi’s nomen- 
clature. Accompanying notes by the author. 





MARS — A MID-OPPOSITION REPORT 


Now that the favorable oppositions 
of 1954, 1956, and 1958 are part of 
the observational history of the 
planet Mars, we are moving toward 
four unfavorable, near-aphelic ap- 
paritions which, because of the rela- 
tively small apparent diameter of 
the planet. almost certainly will be 
poorly observed. Most of our knowl- 
edge of our neighboring planet per- 
tains particularly to its southern 
hemisphere and was gained during 
favorable perihelic oppositions such 
as those of 1877, 1894-96, 1909, 
1924, and 1954-56. Since during 
these approaches Mars had its north- 
ern pole turned away from the earth, 
our knowledge of the areography and 
areophysics of its northern hemis- 
phere shows many gaps which, how- 
ever, could partly be filled during the 
coming, less-favorable apparitions by 
amateurs possessing larger apertures. 


Compared with the opposition of 
1958, the apparent diameter of Mars 
was smaller by about 4” of are 
(15.36) on December 30, 1960. 
Mars being actually closest on 
Christmas Day, when it was distant 
from the earth by 56,370,000 miles. 
Since at date of opposition the |lati- 
tude of the center of the dise is 2°.24 
north, both northern and southern 
hemispheres will be almost equally 
well presented. Somewhat earlier, on 
December 8, 1960, spring will have 
started in the northern hemisphere 
of our red neighbor, so that observ- 
ers will be able to watch the gradual 
shrinkage of the northern polar cap. 
or, with the southern hemisphere 
moving into its fall season, the proc- 
ess of formation of the southern cap 
can be followed closely. 


At the Kellogg Observatory of the 
Buffalo Museum of Science, systema- 
tic observations were begun during 
October with the observatory’s 8-inch 
Lundin refractor, the apparent diam- 
eter of Mars then being about 9” of 
arc. Although Mars could be success- 
fully observed on only eight nights. 
careful planning made it possible to 
secure 20 drawings, covering almost 
the entire observable surface. Dur- 
ing most of October the southern 
hemisphere appeared quite dull and 





Mr. Both is curator of astronomy 
at the Buffalo Museum of Science 
and director of that institution’s 
Kellogg Observatory, the main in- 
strument of which is an excellent 
8-inch equatorial Lundin refractor 
housed in a dome on the museum 
roof. He is also Mars Recorder 
and Foreign Language Coordi- 
nator for the Association of Lunar 
and Planetary Observers. His par- 
ticular interests are Mars and the 
moon, and was greatly influenced 
by his work in Germany under Dr. 
K. Graff, well known Mars student 
and co-author of the exce'lent 
Beyer-Graff Atlas. He has taught 
at the University of Buffalo and 
Washington University in St. 
Louis. 











opaque, and judging from filter com- 
parisons it is possible that a local- 
ized “dust storm” was taking place 
(at that time it was mid-summer on 
southern Mars). The most promi- 
nent feature of the northern hemis- 
phere was, of course, the polar cap. 
whose behavior was carefully fol- 
lowed at Buffalo. Equipped with a 
10-inch Cave reflector, Clark Chap- 
man, a young ALPO member, was 
able to follow Mars as far back as 
May. 1960. According to his obser- 
vations, the northern polar cap had 
an average diameter of about 40 
during September, but it increased 
rapidly in size. and by the middle 
of October and most of November 
it had reached and maintained a com- 
paratively stable average of about 
65°. A surprising maximum extent 
of 75° was observed around Novem- 
ber 22. On that date I was able to 
make three drawings (CMs 32°, 54°. 
and 68°), all of them showing the 
north polar cap larger than ever be- 
fore, with most of the disc north and 
west of Solis Lacus (using the new 
IAU nomenclature. unless otherwise 
indicated) quite bright and blank. 


This unusual size of the northern 
cap was almost certainly not due to 
surface deposits or even low white 


Ernst Botu 
Kellogg Observatory 
Buffalo Science Museum 


clouds. but seemed to be primarily 
the effect of atmospheric conditions 
prevailing at greater altitudes. Com- 
parative observations with red and 
orange filters showed the cap to have 
a diameter only 70% of that visible 
in deep blue filters. Furthermore. 
the brightness of the northern cap as 
seen visually and in blue light was 
not uniform, but showed local varia- 
tions. During October and November 
the cap was always prominent but 
never dazzling. It seems safe to say 
that during this period the nucleus of 
the northern cap consisted most like- 
ly of surface deposits and/or low 
level condensations. while cloud-like 
veils at greater altitudes were re- 
sponsible for the maximum size. 


Turning to the dark areas of the 
planet, their behavior was very much 
what one might expect. Perhaps the 
darkest object on the disc was the 
triangular Syrtis Major. at least its 
northern tip. At its southern opening 
the bright streak reaching toward 
Hellas (the “Crocea” of Antoniadi’s 
map of 1930) was always well seen, 
although its brightness seemed to be 
variable. Hellas itself was rather 
bright near its center and showed no 
other detail. The abnormal enlarge- 
ment of Thoth, which attracted 
world-wide attention in 1954 and 
1956. was still present. although 
fainter than before and somewhat 
smaller. Toward the south it was 
connected with the Mare Cimmerium 
(Antoniadi’s “Triton”). while in the 
north Casius connected it with the 
Nilosyrtis. Thoth itself seemed to 
consist of two darker condensations. 


The Maria Sirenum and Cimmeri- 
um presented nothing unusual: they 
were generally dark and well pre- 
sented. Slipher’s “Sinus Gomer” 
(north of Cyclopia), as well as Cer- 
berus. were quite obvious, the Trivi- 
um Charontis being only slightly en- 
larged. Toward the zero meridian 
the large “desert” areas of Aeria. 
Arabia. and Moab were generally 
featureless, but Meroe was distinct- 
ly more bright and separated from 
this “continental block” by a faint 
shading (Antoniadi’s “Astusapes”). 
Nilosyrtis. Protonilus, and Isemenius 
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Lacus were present but somewhat 
dull during October. In November 
they appeared darker and Oxus, Deu- 
teronilus, and Cydonia became more 








to gain in prominence during mid- 
November, with the Nilokeras almost 
as broad as “Ganges”. The Mare 
Acidalium at first was rather hazy 





Lunae Lacus, and Nilokeras with par- 
ticular care. Central meridian tran- 
sits of selected and well-defined sur- 


























face features should be attempted V 
conspicuous and complex. The lat- but became likewise darker toward near opposition and these should be = 
ter area presented a complex appear- the end of November. the following sent to some central agency, such as W 
ance on November 27. CM 339 end usually being darker than the the Mars Section of the Association B 

Near the equator Sinus Sabaeus at preceding one. Of particular interest of Lunar and Planetary Observers. 
times showed white condensations was the conspicuousness of the bright As its present Mars Recorder I would 
parallel to the equator (November Candor-Tractus Albus areas, which welcome any observations. 
18. CM 3°, perhaps the “Xisuthri always looked like a large. white Y. 
Regio” of Antoniadi). but for the Solis Lacus was diffuse and small. 
most part it was dark. though not as Nectar generally vague. The Copra- THE 
dark as the forked Sinus Meridiani. tes-Tithonius Lacus complex seemed 
The Mare Serpentis was always well to be well indicated, though not too STROLLING ASTRONOMER sy 
seen. but Pandorae Fretum was gen- prominent. Usually Thaumasia was . . . journal of the Association of | 
erally absent or only vacuelv indi- fainter than Sinai. Toward the end Lunar and Planetary Observers. | 
cated: in other words Deucalionis of November a vague Ceraunius and adel wth die, deampahe 
Regio seemed to be fused with Noa- Phoenicis Lacus began to emerge. and charts by leading lunar and planetary 
chis. rhe rest of the area toward Cerberus specialists. Informal informative 
a ee es a was somewhat dull and featureless. international. 
0 . : _* fai S ines being suspected at One year 3.00 Two years 5.00 
taking place around the Mare Acida- — shadings being suspected a ane vine . 
. ~ . . Ss " 
lium and Solis Lacus. In this gen- — : 
5 dees de > © Saas — (Published every two months) 
eral area Antoniadi’s “Ganges” was While so far the current apparition 
very broad and quite dark. with the has not produced any startling THE STROLLING ASTRONOMER 
Lunae Lacus prominent and enlarged changes. it would be important to ee 
at all times. This oval “lake” seemed follow the development of “Ganges”. - 
The chart of Mars below, reprinted for the readers’ convenience from the 
Nov.-Dec. 1960 issue, was reproduced from a map of Mars made during 
p 
the 1958-1959 opposition of Mars by Frank Vaughn, then Mars Recorder 
of the Association of Lunar and Planetary Observers. By referring to Mar- 
tian longitude and latitude lines on chart, observers can relate Both’s draw- 
ings on page 16 to overall view on Vaughn’s map. Reproduced courtesy 
of ALPO. 
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Venus occults the 
moon, Jan. 13, 1923. 
Photographed by 
William Henry, 


Brooklyn, N. Y. 
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OCCULTATION TIMING ... a field for the amateur 


A’ FIRST GLANCE, an observer 
would assume that an occulta- 
tion—the phenomenon which occurs 
when the moon occults, or passes in 
front of, a star or planet—would be 
a relatively commonplace celestial 


course, in any one year the moon 
does not occult all of these stars. 
since the range of the moon’s path ex- 
tends about 6°.5 north and south 
of the ecliptic, yet the moon itself 
is only half a degree in diameter. 


occultable stars reduce to less than 
one-half of one percent actually ob- 
servable from one place on earth 
during one specific year—and this 
figure is further narrowed by the 
local weather conditions and the ob- 


event. All the stars in the sky, we Dies: Gethinn seitcieiiees ecto. servers enthusiasm and ability. As 
say. and that big moon up there—an Lemus She fuller the seean’s an example, there will be less than 


occultation must be observable every 
few minutes. But this is far from the 
case. for many factors weigh against 
this supposed frequency. 


For example, the occultation ob- 
server is at once limited by the num- 
her of bright stars within the range 
of the moon’s path—approximately 
2.300 stars of magnitude 7.5 or great- 
er. (Occultations of stars fainter than 
7.5 are either unobservable or of 
little use because the occulted star 
will probably not have had accurate 














phase, the greater influence the prob- 
lem of glare has on the limiting mag- 
nitude observable. At full moon a 
third magnitude star is just visible 
in a small telescope, while under 
the most favorable conditions a 7.5 
star is easily observable. Thus 
lunar phase is important, with the 
added factor of bright or dark limb 
being a further consideration. When 
a star disappears behind a dark 
limb, it is more readily visible than 
the same star being covered by the 


100 predicted lunar occultations ob- 
servable from the vicinity of Wash- 
ington. D. C., during 1960 (although 
eight of these include both disappear- 
ances and reappearances). 
Nevertheless, observations of these 
occultations are of value, as well as 
being instructive and absorbing for 
the observer. Procedures for making 
useful occultation observations are 
comparatively simple. A small tele- 
scope (2-6 inches) is ideal, and a 
medium-power eyepiece, giving a 


positions determined for it.) Of bright edge of the moon. So, before magnification which keeps the lunar 

full phase the moon, in its west-to- image slightly smaller than the field 

east motion against the stars. occults of view of the telescope, completes 

‘ ‘i : psn stars with its dark limb, while after the instrumental requirements. Of 

; Ys full moon stars are occulted by the course, the occultation must be timed 

bright limb, which limits observation with a fair accuracy—at least to the 

of the fainter stars. Another limita- nearest second — but a recording 

4 tion must then be allowed for. since chronograph or chronometer watch is 

the accurate observation of a star’s not required. When the star is oc- 

3 g ao 2 reappearance is predicated upon the culted. or emerges from occultation, 

Spee L : ‘ observer's ability to catch the emerg- —_a_ stopwatch is started, and then 

x $ * ing point of light at the moment it stopped at the next convenient min- 

$ oo a er reappears. A star at the limit of ute. as indicated by a clock which 

f : % . o visibility can be located and followed has been set by time signals from 

* af successfully to the point of disap- short-wave station WWV. (This cor- 

“SS TWN MASLA ait pearance, but the same star cannot rection to the clock can also be ap- 
- NETO NBC MG a Anam ’ . - - 

a % i a , usually be located at the very mo- plied after the stopwatch has been 

~ % P Rie A ek ment of reappearance. Thus stars stopped.) After this has been done, 

es is cs \, ee fainter than 6.5 are eliminated in it is necessary only to subtract the 

sex Anne EAM OMtnie Armnies =. Lumanrses predictions of emersions. or reap- elapsed seconds on the stopwatch dial 

- Adoggrent % pearances. from the corrected clock time to ob- 

* poem : < But further limitations must be tain the time of occultation. 

out. % me 2 ye applied. Occultations occurring near Another method, more accurate 

\ : pee * the horizon must be limited to the and less susceptible to error, is that 

% af oor cad brighter stars, since atmospheric di- of using a short sound pulse (or 

‘ chev se aodline Aeaaees &. - minution takes its toll of a faint pencil tap) transmitted to a tape re- 

Me star's apparent brightness. Also, at corder operating at its fastest speed. 

‘ any one point an observer is restrict- The time signal pulses from WWV 

pr a) 7 Recens ed to stars which are above the hori- are also superimposed on the same 

naar aed zon and which are in a sufficiently tape, together with the 5-minute voice 

a dark sky. And finally. there’s the | announcements (for a_ reference 

SETS MND A RN a i weather! So we see that our 2.300 — point). When the occultation “blip” 
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is on the tape. the tape is then mon- 
itored at a slower speed (if avail- 
able), and when the blip (or tap) is 
located and the time (h.m.s) estab- 
lished. an estimation is made of the 
fraction of the second. 

Predicting the time of occurrence 
of occultations for certain standard 
station locations is the business of 
H. M. Nautical Almanac Office at 
the Royal Greenwich Observatory. 
Herstmonceux Castle. England. Ef- 
fective with the unification of the 


British and American Nautical Al- 
manacs, which are now a cooperative 
venture of the two offices, times of 
occultations for these standard sta- 
tions are no longer included in these 
annual publications. 

PopuLaR AsTRONOMY has_ been 
given permission by Her Majesty’s 
Nautical Almanac Office at the Royal 
Greenwich Observatory to publish a 
selected list of these occultation pre- 
dictions for the two-month period of 
each issue. (An advance list of all 
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occultations for the 12 standard sta- 
tions in the U. S. and Canada is pub- 
lished as a special supplement each 
year by Sky & TELESCOPE magazine 
in its December issue. Interested ob- 
servers may obtain a copy of the 
December. 1960, issue of Sky & 
TELESCOPE, which contains the com- 
plete predictions for 1961, by sending 
50c to the Sky Publishing Corp., Har- 
vard College Observatory. Cambridge 
38, Mass. ) 

In a recent communication from 
Mrs. F. B. Sadler, under whose super- 
vision these predictions are prepared 
at Her Majesty’s Nautical Almanac 
Office. Mrs. Sadler stated that it 
should be exrphasized that “regular 
observations of occultations are re- 
quired if they are to be useful. The 





Re 


Observer using small refractor, 
short-wave radio and stopwatch 
prepares to time an occultation. 


observer improves with experience.” 
Mrs. Sadler added, suggesting that 
the beginner first “make observations 
of disappearances at the dark limb, 
and then go on to reappearances, and 
only after gaining some experience 
of these dark limb observations 
should he start making bright limb 
observations.” 

Mrs. Sadler also explained that 
visual observations of occultations 
are being used at the present time 
for refining lunar time-position in- 
formation. Corrections are being ap- 
plied to the observations to allow for 
the irregularity of the moon’s limb, 
improving the weight which can be 
given to the timings and enabling the 
observations to be used in research 
on the moon’s motion and its orbit. 

Observations of occultations should 
be sent no later than six months 
after the end of the year to H. M. 
Nautical Almanac Office, Royal 
Greenwich Observatory. Hailsham, 





Sussex, England. Reports should in- 
clude the observer’s name and com- 
plete address; the Zone Catalog desig- 
nation number and magnitude of 
each star observed; disappearance or 
reappearance; Universal time and 
date of the occultation; useful data 
such as aperture and type of tele- 
scope, magnification used, descrip- 
tion of timing method, and pertinent 
information as to observing condi- 
tions; and finally, the latitude and 
longitude of the place of observation 
to the nearest second of arc, which is 
about 100 feet, and height of the ob- 
serving position above sea level. Ob- 
servers east of the Mississippi River 
can obtain appropriate topographical 
maps from the Map Information Of- 


Building, Washington 25. D. C.; 
those west of the Mississ‘ppi can 
write the same office at the Denver 
Federal Center, Denver, Colo. Maps 
covering the observers’ region can be 
obtained for 30c per sheet. Canadian 
observers can obtain similar maps 
through the Department of Mines 
and Resources, Ottawa, Ontario. 

Information on time signal fre- 
quencies and procedures for station 
WWV may be obtained from the 
Radio Standards Division, National 
Bureau of Standards, Boulder, Colo., 
and for Canadian station CHU from 
the Dominion Astrophysical Observ- 
atory, Ottawa, Ontario. 

Adjacent to this article are the 
occultation predictions for January- 


stations in the U. S. and Canada. 
Only occultations of stars brighter 
than magnitude 5.0 are included. 
Since the time of occultation will 
vary for any point other than the 
station for which the predictions are 
given, corrections for the observer’s 
longitude and latitude must be made 
if the local time of the event is to 
be approximated. The method for 
making these corrections is given in 
the material accompanying the pre- 
dictions, with an example to guide 
the observer who is unfamiliar with 
this process. Corrections are useful 
within about 250 miles of a standard 
station, but observers should prepare 
themselves in advance of the predict- 
ed time. 

















fice. U. S. Geological Survey, GSA February 1961, covering standard —D.D.Z. 
at Se  —— ——— 
Long. Lat. | — Name & Cat. No. Mag Phen Age of Time (EST) |, correction —_— 
West North | ( ) | | Moon ong. at. ngle 
A | | ne, h m wy a 
72° 5 42°.5| Jan. 10 74 Virginis 1941 | 4.8 | R 23 03 39.4 [= 1.5 +07 279° 
B 26 Gamma Tauri 635 | 3.9 | D 9 01 09.1 | —02 —1.46 100° 
73°.6 45°.5| Jan. 10 74 Virginis 1941 4.8 | R 23 c3 «(398 | —13 +05 287° 
c | 26 | Gamma Tavri635 3.9 D 9 or 041 | —03 —1.5 | 92° 
77°.1 38°.9| Jan. 10 74 Virginis 1941 | 4.80 R 23 03 283 | —1.7 +15 262° 
D | 26 Gamma Tauri 635 | 3.9 | D 9 01 148 | —0.2 —2.1 1S" 
79°.4 43°.7) Jan. 10 74 Virginis 1941 4.8 R 23 | 03 30.9 —-1.3 +1.1 as 
F | 26 Gamma Tauri 635 3.9 D 9 | 0] 05.0 —0.4 —1.7 101° 
91°.0 40°.0! Jan. 10 74 Virginis 1941 | 4.8 | R 23 | 03 10.8 | —1.1 +2.4 249° 
G 26 Gamma Tauri 635 | 3.9 | D 9 | O1 069 | —0.7 —2.6 121° 
98°.0 31°.0 No occultations | 
H | | 
105°.0 39°.7 | Jan. 26 Gamma Tauri 635 3.9 | D 9 00 550 | —1.3 —3.4 130° 
| | 
109°.0 34°.0| No occultations | 
J 
113°.4 58°5| Jan. 22 Nu Piscium 249 4.7 D 6 19 32.0 | —1l.. +0.1 96° 
26 Gamma Tauri 635 3.9 D 9 00 19.3 —-1.3 —0.6 80° 
26 71 Tauri 661 4.6 D 10 04 109 | +02 —29 134° 
K | 
120°.0 36°.0 No occultations 
L | 
121°.0 42°.5 Jan. 26 Gamma Tauri 635 3.9 D 9 OO. 188" | ~22.).— 29 116 
M | 
123°.1 49°.5| Jan. 26 Gamma Tauri 635 | 3.9 D 9 00 06.1 —17 —0.5 90° 
26 | Theta-1 Tauri 669 4.0 D 10 05 13.9 —0.1 —1.1 76° 
ae 26 | __Theta-2 Tauri 671 3.6 D 10 (05 15.8 oa —-4 |. 








HOW TO USE THESE OCCULTATION PREDICTIONS 


Predictions are made by H. M. Nautical Almanac Office 
for 12 stations in the United States and Canada. Some of these 
stations actually lie within certain large cities, but others are 
merely selected for geographical location and do not coincide 
with specific cities. Unless you live within a few miles of the 
points designated by longitude and latitude coordinates of one 
of these standard stations, corrections must be made to the times 
given in the above lists. 

First, the longitude and latitude of the nearest standard 
station must be subtracted from your own longitude and latitude. 
If you are north of the standard-station latitude or north of the 
standard-station longitude, the sum will carry a minus sign. 
The difference in longitude is then multiplied by the longitude 
correction figure given in the tables for your standard station; 
likewise for the latitude correction. These two quantities are 
then added, being careful throughout to take into account the 
plus and minus signs. The sum of these two numbers will be 
your corrected factor for that occultation, and is subtracted or 
added, as the signs demand, from the listed time of occultation. 
These times are only a guide, however, and you should be pre- 
pared to begin observations a few minutes in advance of the 
predicted time. 


Occulted stars are designated in most cases by constellation 
and appropriate Greek letter designation or Flamsteed number. 
In some cases the Bonner Durchmusterung catalog number 
(e.g., 57° 485) is used for fainter stars. Only stars brighter than 
5.0 are published in this selected list. Complete predictions of 
all observable occultations are published in advance for each 
year in the December issue of Sky aNpD TELESCOPE magazine. 

The column under “Phenomenon” shows whether the occul- 
tation is a disappearance (D), a reappearance (R), or a grazing 
occultation (G), which may or may not occur for a particular 
station. Age of the moon is given in days from new moon, and 
the position angle on the limb of the moon is given in degrees. 
Position angle is measured eastward from north; orientation can 
be determined by letting the moon drift through the field of view 
to establish the east-west axis. Be certain to allow for inversion 
by the telescope: in a normal situation, looking generally south- 
ward from the zenith, north (0°) will be toward the bottom of 
the field; south (180°) at the top; east (90°) at the right; and 
west (270°) at the left. 

Observations should be sent, as soon after the end of the year 
as possible, to H. M. Nautical Almanac Office, Royal Greenwich 
Observatory, Herstmonceux Castle, Hailsham, Sussex, England. 
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in the world. Profusely illustrated, 
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and planet charts, and up-to-date 
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OTHER SKY PUBLICATIONS 


NORTON’S STAR ATLAS. This famous star 
atlas and reference handbook covers the whole 
heavens, showing over 9,000 objects: stars to 
magnitude 61, nebulae, and clusters. Descrip- 
tive lists of 500 interesting subjects for view- 
ing with small telescopes, and useful data for 
observing the sun, moon, and planets. 1959 
edition. 108 pages ; $5.25 


POPULAR STAR ATLAS. Simpler version of 
above. 16 bound star charts to magnitude 51, 
38 pages $2.00 


MAKING YOUR OWN TELESCOPE. By Al- 
lyn J. Thompson. Complete step-by-step direc- 
tions for making and mounting your own 6- 
inch reflector at low cost. In easy-to-under- 
stand chapters, you learn how to grind, polish, 
and figure the mirror, and how to make a 
sturdy equatorial mount for your mirror. 211 
pages, 104 illus. $4.00 


FIELD EDITION ATLAS OF THE HEAVENS. 
Perfect for outdoor use. 16 charts, unbound, 
18” x 1244”. Stars to magnitude 7.75. ... $4.00 


DELUXE EDITION ATLAS OF THE HEAV- 
ENS. For the more advanced observer. 16 
sturdily bound maps, 23” x 1614”, printed in 
many colors. Over 35,000 celestial objects 
plotted $9.75 


LAROUSSE ENCYCLOPEDIA OF ASTRON- 
OMY. By Lucien Rudaux and G. de Vaucou- 
leurs. “By far the best general survey of its 
kind . —Scientific American. A tremendous 
wealth of information for the beginner. 506 
pages, 818 illus. ; 


THE HISTORY OF THE TELESCOPE. By 
Henry C. King. The fascinating story of the 
development of the telescope. 456 pages, 196 
illustrations $7.50 


COLOR MAP OF THE NORTHERN HEAV- 
ENS. 30” x 3414” vveeee $1.00 


a ag 3 (CHARTS OF THE MOON. 2 maps, 
23” x ... $2.00 


LUNAR MAP. 10” diameter. Excellent for 
telescope use 25e 


SPLENDORS OF THE SKY. 36-page picture 
booklet designed for the beginner 50c 


rege? PICTU RE SETS. Halftone prints, 

11%”. Moon Sets, 18 pictures, $3.00; 
4 he Crescent Sets, 10 prints, $2.50; Sky Sets 
I, 24 objects in solar system and Milky Way, 
$4.00; Sky Sets II, 24 other portraits, $4.00. 


Write for free folder describing all Sky Publications 


Send check or money order to 


SKY PUBLISHING CORPORATION 
49M Bay State Rd., Cambridge 38, Mass. 
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BOOK REVIEW 











OUTER SPACE PHOTOGRAPHY 
FOR THE AMATEUR 


Dr. Henry §, 


PauL, Amphoto. 
New York. 1960. 


124 pp. $2.50. 
By Rosert FE. Cox 


ow AMATEURS fortunate enough 
to attend the annual meeting of 
amateur telescope makers at Stella- 
fane near Springfield, Vermont. have 
always looked forward to discussing 
their problems and ideas with the 
many experts and old-timers present. 
Since the passing of Russell W. 
Porter and Albert G. Ingalls. the 
patron fathers of the telescope mak- 
ing hobby in this country. one of the 
men most in demand as a speaker 
and source of information at these 
gatherings has been Dr. Henry E. 
Paul of Norwich. New York. In the 
30 years he has followed the hobby 
his instrumental and_ photographic 
accomplishments have been the envy 
and inspiration of amateurs through- 
out the country. Now every amateur 
can benefit from his experiences 
through the information assembled 
in Dr. Paul’s new book. Outer Space 
Photography for the Amateur. 


Photography, like so many applied 
sciences, is a field where the personal 
preferences and idiosyncrasies of the 


individual make acceptance of meth- 
ods and techniques of others diffi- 
cult. The author has wisely avoided 
this pitfall by presenting his ma- 
terial in a general. but va:uable and 
informative. manner. Where necessa- 
ry certain emulsions and developers 
are recommended, but as recommend- 
ed and not absolutely necessary 
working materials the reader is still 
privileged to experiment with other 
items. This does not discourage the 
beginner who. living in an isolated 
community not having available a 
large selection of photographic sup- 
plies. must improvise from the lim- 
ited selection carried in the local 
store. 


A promising field. and one not 
considered in as much detail before 
in similar publication, is that of the 
application of the Polaroid camera to 
astronomical photography. The new 
high-speed Polaroid emulsion (Type 
47. ASA 3000) provided many in- 
teresting constellation pictures for 
Dr. Paul’s book. The writer has a 
similar camera and. although he pre- 
fers to take astronomical pictures on 


(Continued on page 25) 


Astrophotographer Alan McClure 
captures the heart of the Galaxy— 
the great star cloud in Sagittarius. 
Lagoon nebula is prominent near 
top, with Trifid nebula _ visible 
above and slightly to right. nS 


The North America nebula in Cygnus, so named for its obvious resemblance 
to our continent, is pictured here in a photograph made by Alan McClure of 
Los Angeles. Exposure was 55 minutes with an f/5 Goto lens of 20-inch focal 
length. Star at upper right is Deneb. On dark, clear nights this object is 
faintly visible to good eyes in binoculars or small, short-focus telescopes. 
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From An Observer 


On clear ‘’good-seeing’” nights 
my Dynascope easily reveals the 
Alpine Valley and the Straight 
Wall on the Moon, as well as 
three peaks in the floor of the 
Plato ring plain. It will split the 
star Mizar into its major compo- 
nents clearly. It will separate 
Saturn’s rings and show six bands 
on the face of Jupiter. Also it 
will project a two-foot diameter 
disk of the sun showing sunspots 

in vivid detail . . . as an English- 
FOR ONLY 


man might express it, ‘‘Dynascope 


optics are a little bit of all right.” 
—VICTOR W. KILLICK, in charge 
of Astronomical Observatory, 
Sacramento Junior College, Calif. 
Many Years of Experience 


| have had many years of 
experience in astronomy, and as 
junior leader here in Atlanta 1 
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(Continued from page 22) 


regular negative film in a standard 
camera, he has successfully used 
Polaroid Type 42 (ASA 200) film to 
record an aurora and the passage of 
Echo I. Dr. Paul’s pictures confirm 
that, by using the fast Polaroid emul- 
tion the amateur astrophotographer 
should be able to record constellation 
outlines and reasonably faint objects 
with short exposures. 


By limiting techniques to cameras 
and telescopes without driving clocks 
through most of the book, the author 
makes the material of great value to 
the “little fellow” with his limited 
equipment and knowledge of astron- 
omy and photography. The chapters 
on “Star Trails.” “Rockets and Satel- 
lites.” “The Sun.” “The Moon.” 
“Eclipses.” ““Aurorae” and “Meteors” 
present enough ideas to keep any 
amateur busy for an extended period 
of time and at a minimum of expense. 
For amateurs intending to attempt 
extended exposures that require more 
elaborate equipment, Chapter 3— 
“Telescopes. Mountings and Drives” 
—will prove most helpful and at the 
same time reveal the complexity of 
equipment needed by such an ambi- 
tious person. The material on ex- 
tended star fields, clusters. nebulae. 
comets and the planets reveals. how- 
ever, that the results of this advanced 
type of celestial probing can be most 
rewarding. 


The book contains 131 photo- 
graphs, a few being of instruments 
but most of them illustrating ama- 
teur photography at its best. Al- 
though from his vast collection of 
astronomical photographs Dr. Paul 
could have illustrated many sections 
of the book himself he has instead 
secured the work of a number of 
well-known and experienced ama- 
teurs to cover many objects. Among 
the better known contributors are 
Horace Dall of Luton, England; Eu- 
genio Silva of Portugal: and Amer- 
ican amateurs Dr. Clarence P. Custer. 
Dr. S. R. B. Cooke, Ralph and Dor- 
othy Davis. Ralph Dakin, Paul W. 
Davis. Dr. A. Dounce, Walter Seme- 
rau and Alan McClure. (Mr. Me- 
Clure is well known to readers of 
this magazine for his many excellent 
contributions, his picture of the area 
surrounding Orion’s belt and sword 
being the cover feature of this issue). 


The reproductions in the book are 
well done, and in many instances one 
thinks he is viewing the products of 
large observatories rather than am- 
ateur efforts. There are a few errors 





Another McClure photograph, this time of the Andromeda galaxy. McClure 
used his 7-inch f/7 Fecker triplet lens for this long-exposure photo. Not 
a subject for the beginner, but an example of what can be done by an 
amateur willing to experiment, take pains, search for available lenses and 
equipment. McClure drives several hours at night to a mountain peak to 
make his photos, spending much of the time wrestling with recalcitrant 
drives and other bugaboos which plague the astrophotographer. 


in the printing—in fig. 7, the 2-inch 
aperture referred to should be 20- 
inch: fig. 58 has the upper right 
moon photo reproduced twice as 
large as it should be; in fig. 61 the 
moon should be rotated 90° clock- 
wise for proper viewing: on p. 89. 
line 5, the 4X should read 3X; and 
one or two minor typographical er- 
rors appear in the text. However. 
they are not serious and in no way 
detract from the usefulness and value 
of the material presented. The writer 
is sure that these will be corrected 
at an early printing of this fine little 


book. 


Incidentally, anticipating future 
printings (and this should prove pop- 
ular enough to reach this stage quick- 
ly) the author invites amateurs to 
submit their best photographs for 


possible future publication. If in 
doubt as to the caliber of work de- 
sired, Outer Space Photography for 
the Amateur will illustrate this point 
better than words can convey. 


A well-known American product 
has used the slogan “Ask the Man 
Who Owns One,” implying “ask the 
man with the experience.” This book 
of Dr. Henry Paul enables the be- 
ginning amateur to do just that. of- 
fering 30 years of experience in a 
compact package to assist and in- 
spire anyone to attempt celestial pho- 
tography with assured success. In 
this reviewer’s estimation the book 
is a required item in the library of 
every amateur astronomer who 
wishes an introduction to the pho- 
tography of the heavens, either for 
pleasure or for scientific record. 
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EQUATORIAL 


SKY MAP 


The charts on these pages show the star field from the 
equator to 50° south and 50° north. Right ascension is measured 
from west to east in hours; each notch at the top and bottom of 
the charts represents 10m of right ascension. Declination is mea- 
sured to the north and south of the equator in degrees plus or 
minus; each notch at the right and left of the chart represents 
3° of declination. Longitude along ecliptic is measured in 10° 
segments. 
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Charts indicate position of sun for Ist of each month. Mercury 
(solid) and Venus (shaded) are shown for the Ist and 15th of 
each month, and the end of the last month. Mars is plotted for 
Ist and 15th of each month; Jupiter and other planets for 15th 
of each month. Position and phase of the moon is also indicated. 
Positions of moon and planets and November are shown by black 
circles; for December by outlined vireles. 
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Chart is a natural projection and contains all stars through 
fifth magnitude (and some fainter). Bright stars are labeled with 
their proper names. Clusters and nebulae in Messier’s catalogue 
are included, as are all variable stars with maxima brighter than 


magnitude 8.0. Circumpolar stars may be located on the evening 
sky map for the appropriate month. 





JANUARY AND FEBRUARY 


Sun: The sun is in Sagittarius at the beginning of 
January, moving into Capricornus later in the month 
and finally into Aquarius at the end of February. On 
Feb. 15th the sun will be eclipsed by the moon. The 
eclipse, which will be invisible in America, will be par- 
tial throughout most of Europe, North Africa and Asia. 
The path of totality begins in France and passes across 
southern Europe and Russia into Siberia. This will be 
the only total eclipse, either of the sun or the moon, to 
occur during 1961. 


Mercury: Mercury reaches greatest elongation east of 
the sun on Feb. 6th and will be fairly well placed for 
observation around that time in the southwestern sky 
after sunset. It will shine at magnitude —0.5, but will 
not offer an easy target in the sunset sky, since it will 
be just 18° from the sun. Mercury will show a disk 
slightly more than half illuminated at that time. On Feb. 
19th it reaches inferior conjunction. 


Venus: Venus reaches greatest eastern elongation from 
the sun (47°) on Jan. 26th. dominating the early evening 
sky as it has for several months. The planet brightens 
from —3.7 to —4.3 during the two-month period. At the 
end of January Venus will be half-illuminated, but will 


AMONG THE PLANETS 


show a pronounced crescent and a disk of 36” 


of are 
by the end of February. 


Mars: Mars will recede from the earth quickly during 
January, starting the month with a disk of 15” of are 
and shrinking to less than 10” by the end of February. 
It will fade from —1.3 at the beginning of the period to 
0.2 at the end. Mars rules the night sky during Jan- 
uary, bright, ruddy and inviting near the zenith during 
the pre-midnight hours now that opposition is past. 


JupireR: Jupiter moves into conjunction with the sun 
on Jan. 6th and is of no interest to observers during this 
period. (No satellite diagrams are shown in this issue. ) 


SaTuRN: Saturn joins Jupiter in conjunction with the 
sun on Jan. 11th. 


Uranus: Uranus reaches opposition with the sun on 
Feb. 12th, a naked-eye object for good eyes and skies at 
5.7 in Leo. Its coordinates at time of opposition are 
RA 9h 45m, Dec 14° 19’ N.. west of Regulus and near 


the border of Cancer. 


Neptune: Neptune is an 8th-magnitude object in Libra 
at RA 14h 37m. Dec 13° 30 S. It reaches opposition this 
spring. 
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EVENING SKY MAP 
FOR FEBRUARY 


YONIW WSUN 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 


is ecliptic, the 
apparent path of sun and planets. 


9:30 p.m., Feb. 1 










8:30 p.m., Feb. 15 7:30 p.m., Feb. 28 














The Farquhar Earth Clock . . . 


complete time and position information about 
your changing earth and sky for every mo- 


ment of the day or night! 


Model ST-12EC (12”, photo) $ 97.50 


Model ST-20EC (25”) $195.00 


Transparent celestial and terrestrial globes to 
meet the needs of the amateur and the teach- 
er. All sizes .. . all purposes . . . from $18.00. 


Send for illustrated, informative catalog now. 


FARQUHAR TRANSPARENT GLOBES 
3724 Irving St., Philadelphia 4, Pa. 
Telephone: EVergreen 2-2833 




















‘ 
SKY WATCHER’S DIARY 
JANUARY 

Date (EST) Event 
1 12 Mars 8° N. of moon 
1 18 Full moon 
2 00 Earth at perihelion HELIOCENTRIC 
3 08 Moon at apogee POSITIONS 
5 13 Uranus 2° N. of moon 
5 13 Jupiter in conjunction with of the 

sun . 
BY 18 Mercury in superior conjunc- PLANETS 

tion f 

or 

9 22 Last quarter 
11 01 Saturn in conjunction with JANUARY 

sun 
1] 11 Neptune 3° S. of moon and 
16 16 New moon " 
16 18 Moon at perigee FEBRUARY 
20 00 Venus 0°.6 N. of moon 1961 
23 11 First quarter 
26 08 Aldebaran 0°.3 S. of moon 
28 02 Mars 8° N. of moon 
29 02 Venus greatest elong. E. 

(47°) 
30 08 Moon at apogee 
31 14. Full moon 

FEBRUARY This chart shows the solar system as it would appear if viewed from a point 
Date (EST) Event directly above the sun (in relation to the plane of the ecliptic). Heliocentric 
‘- 16 small a positions of the planets are measured in degrees of longitude, eastward from the 
2 02 7, 1° N th scatoil First Point of Aries, Owing to space limitations, the orbits of the planets are 
= 99 °c li not to scale. Positions at beginning, middle and end of two-month period are 
6 07 ie, ie ae shown for Mercury, Venus, Earth and Mars—mean position during period is 
: mos ‘n SECEECEL: “SIDES? Ue shown for each of the outer planets. 

it 19 Neptune 3° S. of moon 
8 12 Last quarter 
11 20 Neptune stationary 
12 04 Mercury stationary 
12 12 Uranus at opposition SOLAR, SIDEREAL AND UNIVERSAL TIME 
13 01 Jupiter 4° S. of moon ec : : : : : 5% 
13 02 Sako, 3° & of eaten Any recurring event may be used to measure time. The various times commonly used 
14 06 Moon at perigee are defined by the daily passages or the stars caused by the rotation of the earth on its 
15 03 cia: axis. The more uniform revolution of the earth about the sun, causing the return of the 
18 06 Venus 7° N. of moon seasons, defines ephemeris time. 
18 10 Jupiter 0°.2 S. of S PCN en : — : : 
2] 19 sia i sa Sy A sun-dial indicates apparent solar time, but this is far from uniform because of the 

ois " earth’s elliptical orbit and the inclination of the ecliptic. If the real sun is replaced by a 
22 04. First quarter fictitious mean sun moving uniformly in the equator, we have mean (solar) time. Appar- 
22 15 Aldebaran 0°.2 S. of moon ent time — mean time == equation of time. 
24 1: ars 8° | : ; - a ‘ : , 
25 2 — ~ lg If instead of the sun we use stars. we have siderea! time. The sidereal time is zero 
% 16 * stele Ke | when the vernal equinox or first of Aires is on the meridian. As the earth makes one 


more revolution with respect to the stars than it does with respect to the sun, sidereal 








The phenomena of Jupiter's satellites 
have been omitted in this issue because 
of the planet’s proximity to the sun. 
They will be resumed in the next issue. 
A new feature will be charts and data 
on the brighter asteroids, written by 
Walter Scott Houston. Dr. Paul Herget, 
director of the International Astronem- 
ical Union’s Minor Planet Center at the 
Cincinnati Observatory, has informed 
us that the ephemerides for 1961 are 
being published in the Soviet Union 
and have not yet been received at the 
Center. 

Mr. Houston, a contributing editor to 
this magazine, is presently editor of the 
physics section of the new ScIENCE AND 
Matn WEEKLY, a publication for high- 
school students published in Middle- 
town, Conn. 














time gains on mean time 3™56* per day or 2 hours per month. Right Ascension (R.A.) is 
measured east from the vernal equinox, so that the R.A. of a body on the meridian is 
equal to the sidereal time. 


Sidereal time is eaual to mean time plus the R.A. of the fictitious mean sun, so that by 
observation of one kind of time we can calculate the other. Sidereal time = Standard 
time (Oh at midnight) — correction for longitude + 12 h + R.A. sun — correction to 
sun-dial. (Note that it is necessary to obtain R.A. of the sun at the standard time involved.) 


The foregoing refers to /ocal time, in general different in different places on the earth. 
The local mean time of Greenwich, now known as Universal Time (UT) is used as a com- 
mon basis for timekeeping. Navigation and surveying tables are generally prepared in 
terms of UT. 


To avoid the inconveniences to travellers of a changing, local time, standard time is 
used. The earth is divided into 24 zones, each ideally 15 degrees wide, the zero zone being 
centered on the Greenwich meridian. All clocks within the same zone will read the 
same time. 


In Canada and the United States there are 8 standard time zones as follows: New- 
foundland (N). 3530™ slower than Greenwich; 60th meridian or Atlantic (A), 4 hours: 
75th meridian or Eastern (E), 5 hours: 90th meridian or Central (C). 6 hours; 105th 
meridian or Mountain (M), 7 hours; 120th meridian or Pacific (P), 8 hours; 135th 
meridian or Yukon (Y), 9 hours; and 150th meridian or Alaska (AL), 10 hours slower 
than Greenwich. 


(Reprinted trom 1961 HanxpBook of the Royal Astronomical Society of Canada.) 
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Martin Aircraft Corp. 


IN THE MOONWATCH 
ORBIT... 


The human eye. especially at the 
telescope. continues to provide signi- 
ficant useful data, even though now- 
adays rather sophisticated electronic 
and other sensing equipment is being 
developed to detect and track arti- 
ficial earth satellites. 


The trained eye of the Moonwatch 
observer is not infrequently relied 
upon to a considerable degree for 
data which can be used either to 
confirm or to negate other data ob- 
tained from observing systems other 
than optical ones. 


Not long ago an attempt was made 
to separate the capsule of Sputnik 
IV (1960 Epsilon 1) and at the same 
time to bring down from orbit the 
chamber designed to carry a human. 
An electronic observing system de- 
tected that the Russians had some- 
how produced not one new object as 
intended. but four. Would Moon- 


watch please investigate—were there. 
in fact, four new objects? Within a 
few hours Moonwatch teams con- 
firmed the multiplication: indeed. 
had observed that not four but six 
new objects were in orbit. Moreover. 
measurements were made of their 
positions. A_ sidelight is that the 
Rochester, New York, Moonwatch 
station of Russell Jenkins, independ- 
ently and prior to the request for 
conformation, had already made ob- 
servations of four new components 
of the sputnik. Mr. Jenkins further 
reported that the Rochester observers 
had somewhat less than positive evi- 
dence that a number of additional 
components also could be presumed 
to be in orbit. 

There was the case of Echo I 
(1960 Iota 1) launched on August 


12. During the first two weeks it. 


remained constantly in daylight. 
When it was about to commence dip- 
ping into the earth’s shadow for in- 
tervals of a few minutes, Moonwatch 
was called upon to carry out a spe- 
cial assignment, the results of which 
were expected to answer the follow- 
ing question: In the event that gas 
remained in the balloon, what would 
be the effects on the balloon’s shape 
of the reduced internal pressure (gas 
solidifying) due to a sharp drop in 
temperature as the balloon penetrated 
the shadow? Measurements of the 
magnitudes of the satellite as_ it 
passed into the penumbra and umbra. 
and then out, would provide an an- 
swer. Such data were soon obtained 
by a number of Moonwatch teams. 
and the evidence was conclusive that 





no changes occurred before. during 
or after the dipping into the shadow. 

Moonwatch stations in mid-1959 
performed still another special as- 
signment; in fact, it turned out to be 
a double assignment. The observers 
re-acquired Explorer IV (1958 Epsi- 
lon) not once, but twice. The need 
for the effort arose when the satellite 
suddenly was found not to be in its 
predicted position; indeed, it couldn't 
be found. Thus, the Smithsonian Ob- 
servatory’s Baker-Nunn cameras were 
unable to photograph this extremely 
faint object. It had become lost dur- 
ing a short interval in which routine 
observations were unobtainable, 
chiefly because of unfavorable weath- 
er and visibility-zone conditions. The 
task of Moonwatch was to search 
along the orbit plane. Within a few 
days the object was re-acquired. Soon 
it became lost again, and was then re- 
found. Thereafter, however. it was 
tracked virtually up to the time of its 
decay on October 23, 1959. It is 
pertinent to note that the technique 
used in these searches along the orbit 
path was developed and refined by 
Arthur S. Leonard, Sacramento, Cali- 
fornia, Moonwatch team leader who. 
with his observers, contributed out- 
standingly to the achievement. 

My last example of the unique ca- 
pabilities of Moonwatch observers 
concerns the single-handed search 
that led to the discovery of the last- 
stage rocket case that carried Van- 
guard 1 (1958 Beta 2) into space. 
The rocket, 1958 Beta 1, was as faint 
as 9th magnitude, and remained un- 
detected by any means for several 











Lick Observatory 


—$125 (FOB Northridge). 


6-inch RFT—only $67.50 (FOB Northridge). 


Send for ANRA’s FREE 1961 catalog of 
telescopes, mountings, mirrors, mirror 
kits, accessories and astronomical books. 





@ ANRA 6-inch RFT—including two eyepieces (21x and 35x) 


® Equatorial mount, stand, legs and rotating saddle for 


HAVE YOU REALLY SEEN THE ORION NEBULA? 


You will . . . with this ANRA 41%4-inch Rich- 
Field Telescope! As you sweep the winter 
skies with this compact, wide-field instru- 
ment, you'll feel that you’ve seen the 
heavens for the first time. The 


Pleiades . . . the Auriga clusters 
. . the Milky Way in Canis 
Major — these and countless 


sights can be yours nightly 
through the eyepiece of an 
ANRA Rich-Field Telescope. 
It’s ready for use in a 
moment ... just cradle 

it in your arms! 






ANRA MANUFACTURING 
ENGINEERS 


P. O. Box 216-M, Northridge, California 


* Full 4%-inch mirror, £/5, parabolized; 
aluminized and overcoated; matching di- 
agonal. 

* 30mm wide-field achromatic eyepiece, giv- 
ing 18 power. (Scope can be used at 125 


power if mounted). 


* Aluminum tube; adjustable mirror cell; 
smooth focuser. Telescope finished beau- 
tifully in blue, white and chrome. 


Just $49.50 postpaid! 
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months. Not until a rather large 
number of visual observing teams 
made a concentrated search did the 
satellite come under surveillance. 
Again, it is to be noted Mr. Leonard 
and his Sacramento observers were 
greatly instrumental in making this 
acquisition. 


There is on record additional evi- 
dence of Moonwatch observers’ par- 
ticular capabilities as measured by 
actual results. But it is too extensive 
to be cited here. 


To summarize, the trained eye at 
the telescope appears to be without 
equal for pursuing important, essen- 
tial phases in observing artificial 
earth satellites. The ancient adage, 
“seeing is believing” remains pro- 
foundly true. 
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THE TELESCOPE MART 








Classified advertising costs just 15c 
per word (minimum of 10 words). 
Count all cities or states as one word; 
include but do not count postal zone 
numbers. Cost of ad must accompany 
order. Deadline is 25th of second 
month preceding next issue (Jan.-Feb. 
issue, Nov. 25th). Please print or 
type copy. Sky Map Publications can- 
not assume responsibility for items 
advertised in or purchased through 
this section. Address Classified Ad- 
vertising, Review of Popular Astron- 
omy, Box 231, St. Louis 5, Mo. 





WANTED: Back issues of the old Monthly 
Evening Sky Map, preferably between the 
years 1909-1921. Will pay $3.00 per volume. 
Send details to: Sky Map Publications, Inc., 
Box 231, St. Louis 5, Mo. 





FOR SALE: 5” Mellish refractor, f/11. On 
rugged tripod with equatorial mount and 
slow motion in right ascension. Finder, zen- 
ith and solar diagonals, six eyepieces. Made 
by John Mellish 10 years ago. $500 or best 
offer. Mrs. Patricia Qualls, 415 Carrswold 
Dr., Clayton 5, Mo. 





WANTED: Old astronomical books, charts, 
ete. Write giving title, author, edition, con- 
dition and asking price. Dept. BC, Review of 
Popular Astronomy, Box 231, St. Louis 
5, Mo. 





LENSES AND CAMERA suitable for astro- 
photography: coated 4-element air-spaced 
f/4.5 Hugo Meyer Velostigmat-Compur, and 
150mm f/4.5 Goerz Dogmar-Compur, $39.50 
each; speeds not guaranteed. Also 9x12cm 
Linhof camera, complete coated £/4.5 Zeiss 
Tessar Compur, $89.50; old but precise. 
Write Dr. H. E. Paul, 119 N. Broad St., 
Norwich, N. Y. 





EYEPIECES: We are West Coast distributor 
for the top-rated Brandon orthoscopic eye- 
pieces; 4mm, 8mm, 16mm, 24mm and 32mm 
focal lengths. For standard 44” (I.D.) fo- 
cusers. Brandon oculars bring out the best 
in any telescope. Just $15.95 postpaid. Cave 
Optical Co,. 4137 E. Anaheim St., Long 
Beach 4, Calif. 








The author’s own observatory, housing his 12-inch reflector. Both attractive 
and utilitarian, the home follows the Romsey pattern described in greater 
detail in the accompanying article. Notice flap at top of dome which may 


be raised to afford view of zenith. 





YOUR TELESCOPE AND MINE 











AMATEUR OBSERVATORIES 


cr THE AMATEUR astronomer 
has acquired a good telescope 
of reasonable size and has begun 
regular observing, he begins to ap- 
preciate his instrument’s capabilities. 
Soon he finds that the time spent in 
erecting and dismantling his tele- 
scope each night is a bit discouraging 
to frequent sessions at the eyepiece. 
The warm, balmy nights of summer 
may be most pleasant for observing 
in the open air; yet, much of the year 
the breezy, colder nights make open- 
air telescopic work far less pleasant. 
Most telescopists, undoubtedly, soon- 
er or later seriously consider some 
type of homemade shelter or observ- 
atory for their instrument which will 
afford weather-tight protection for 
the telescope and some protection for 
themselves. The ideal of many ama- 
teurs is a beautiful hemispherical 
dome neatly appointed in every de- 
tail, but cost or difficulty of con- 
struction soon causes many amateurs 
to modify their planned observatory 
to a more economical and modest 
building. 

Basically, there are at least five 
distinct types of amateur observato- 
ries in use today: 

The first type should not, perhaps. 
be termed an observatory. The late 
William Tyler Olcott and _ others 


By THomas R. Cave 


many years ago recommended a fold- 
ing two- or three-wall shelter con- 
structed of light-weight framed ma- 
terial and hinged to offer the owner 
of a small refractor a movable wind- 
break for his telescope. Such a simple 
shelter can be built very cheaply 
by using 14-inch Masonite in stand- 
ard 4x8-foot sections, each section 
surrounded by a light frame. Each 
section can be joined together by 
door hinges along the 4-foot sides. 
From two to four of these standard 
sections can be hinged together to 
form either a simple windbreak for 
the telescope or an enclosed area of 
ground about eight feet square. 
When not in use, these sections can 
be folded together for easy storage. 
At the present prices of materials, 
such a simple four-side portable ob- 
servatory can be constructed for 
about $25-$30 total cost. 


The second type of observatory 
is simply a roll-off building, which 
allows the telescope to be permanent- 
ly mounted and fully protected from 
the weather when not in use. Usual- 
ly one end of the building consists of 
a door which can be opened and 
the entire building rolled on wheels 
several feet to the north of the tele- 
scope. Frequently, some form of 
track or rails embedded in_ the 
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This double slide-off-roof housing is located at the Oak Ridge station of 





the Harvard College Observatory in Massachusetts, but illustrates the basic 


simplicity of this design as a consideration for the amateur. 


Both or 


either of the room components slide off on supporting struts, affording a 


less obstructed view of the heavens. 


ground allows the telescope housing 
to be rolled away from the instru- 
ment quite easily. If well construct- 
ed. this type of shelter affords ex- 
cellent protection for the telescope: 
however, it offers no shelter at all 
for the observer. In tropical climates 
such a removable shelter has definite 
advantages and was used for many 
years at Mandeville. Jamaica. by 
Prof. W. H. Pickering to cover an 
ll-inch refracting telescope. Instru- 
ments of rather large size can be 
well protected from bad weather by 
using this type of shelter, yet at the 
lowest possible cost. 

Certainly. the most popular ama- 
teur observatory in America is the 
third basic type—the slide-off roof. 


This form of amateur telescope hous- 
ing first became popular in_ the 
1920’s when many observers housed 
their fine 5-inch and 6-inch refrac- 
tors in this manner. This type of 
building is ideally suited for refract- 
ing telescopes. since the observer is 
always protected below the roof line 
of the building during all observa- 
tions. Normally the building is con- 
structed in the same manner as any 
small square building of ten- or 12- 
foot size. The telescope is mounted 
independently of the floor on a con- 
crete pier. The entire roof may 
either be rolled off to the north on 
well braced overhead rails. or the 
roof can be divided into two half- 
sections. each section rolling off 





(usually east and west). Many ob- 
servers prefer the two-section roof. 
since one section can be !eft on the 
building while observations are made 
in the other half of the sky: this al- 
lows greater protection to the ob- 
server. Although this plan of observ- 
atory has proved almost ideal for re- 
fractors, it has also often been used 
with newtonian reflectors by build- 
ing the walls lower so the reflector 
has good access near the horizon. 
It is interesting to note that several 
large professional observatories. both 
in the United States and abroad, have 
recently adopted this type of instru- 
ment building with great success and 
at only a fraction of the cost of the 
more elaborate dome type of build- 
ing. 





One of the few amateurs to gain 
recognition as an observer and as 
an optical expert, Tom Cave is in 
an unusual position to advise the 
amateur of problems relating to 
mirror-making, mountings and the 
use of telescopes. Beginning with 
the next issue, Mr. Cave’s feature 
will include answers to questions 
and requests for comment sent in 
by readers. If you have a question, 
a problem, or a new idea, send 
Mr. Cave a letter. Photos intended 
for reproduction should be at least 
4x5 and on glossy paper. Address 
your communication to: 


T. R. Cave 
Sky Map Publications, Inc. 
Box 231, St. Louis 5, Mo. 























SKY SCOPE 
A 3Y2"-diameter reflecting astronomical telescope — 100% Ameri- 
can-made. Completely mounted. Used by individuals, schools and 
universities for more than 20 years. Unconditionally guaranteed. 


$29.75 f.o.b. Brooklyn 


COMPLETE AS ILLUSTRATED 
(Includes heavy, unbreakable tripod and a 60-power 
eyepiece) 

Extra eyepieces (125 and 35 power) and a 6-power 
finder are also available. 
SKY SCOPE still remains the very best value by any 
comparison. 
Write for free descriptive brochure showing 
photographs of all component parts. 


THE SKY SCOPE CO., INC. 


P.O. Box 55-0, Brooklyn 28, New York 











While the first three general types 
of observatory buildings have long 
been popular, many observers desire 
to build a more “astronomical” ap- 
pearing observatory that incorporates 
some form of rotating dome. Far 
simpler than the true hemispherical 
dome is the more straight-line type. 
About the middle of the nineteenth 
century an English clergyman, the 
Rev. Berthon, devised an off-angle 
cone-type dome with hinged shutters. 
reasonably simple to construct and 
well suited for a 6-inch, refractor or 
10- to 12-inch reflector. The con- 
struction became known as the Rom- 
sey dome and for many years was 
popular in England. A number of 
modified Romsey domes have been 
constructed in America. Perhaps a 
more pleasing straight-line dome— 
and as easily built—is the truncated 
cone form, or “Mars Hill” dome. The 
same type of hinged shutters is used 
on this dome. except that the zenith 





hatch or shutter may either be hinged 
and pulled up by strong springs or 
rolled back to allow overhead view- 
ing. 


Possibly the best plan in the de- 
sign of a small domed observatory is 
to construct a square, low basic 
building with walls from 5 feet to 

feet in height and topped with 
the circular dome. The corners of 
the building allow for a small desk. 
book shelves, extra chairs, etc. The 
track may be made of heavy strap- 
iron accurately curved in sections of 
a circle and welded together. Great 
care should be made to attach the 
track to the building in order to 
keep it accurately round and level. 
Small iron pulley wheels fastened to 
steel brackets will allow the dome to 
be rotated very easily by hand if 
the dome does not exceed about 12 
feet in diameter. Larger size domes 
usually require an electric motor to 
rotate the dome. 


The fifth form of observatory is 
the classic hemispherical dome with 
one or two curved shutters. Such a 
dome will easily cost from three to 
five times as much to construct, and 

















This unusual but practical observatory is “all dome.” Designed by Cali- 
fornia amateur Claude Carpenter for his 18-inch reflector, the entire build- 
ing rotates on a track. A long-time variable star observer, Carpenter has 
found this arrangement to be efficient and simple to operate. Photograph 
courtesy of the author. 








: @ AMAZING OPTICAL BUYS 


‘and OTHER SCIENTIFIC BARGAINS 


See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(F Mt. Pal Type) 

60 to 180 Power 
An Unusual BUY! 
Assembled—Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters, Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
both axes. Aluminized and overcoated 3” diameter 
high-speed £/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Tele- 
scope always so essential, is also included. Sturdy, 
hardwoed, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
” plus “How to Use Your Telescope” Book. 
Stock No. 85,050-EP ................$29.95 Postpaid 


ASTRO COMPASS AND STAR FINDER 
Gov't Cost $75—Price $14.95 ppd. 


Determines position of stars quickly. 
Shows various celestial coordinates. An 
extremely useful star finder which can 
be rotated through 60° angles along 
calibrated degree scale. Has single eye 
lens with viewing stop, two spirit lev- 
els for aligning, tangent screw with 
scaie for five precision readings, azi- 
muth scale graduated in two-degree in- 
tervals, adjustable tilting azimuth scale 
for angle reference of stars on distant objects. War 
Surplus. Gov't cost $75. Instructions, carrying case 
included. 


Stock No. 70,200-EP Only $14.95 Postpaid 


EDMUND SCIENTIFIC CO. 




















Save Money! Special Sale! 


OPTICAL PERISCOPES 


We made a !tucky buy so here is another famous Edmund 
war-surplus bargain. It is a $500.00 tank periscope with 
over $200.00 worth of optics in it for only $18.00 post- 
paid. At one spot, you will look through and see up and out 
of the prisms at unit power; or you can look through the 
built-in telescope system and see a wide-angle view at 6x. 
Simply remove the top prism and you have an 119.3 6- 
power satellite telescope. Brand new in original packages 
Over-all size is 14” long by 7” wide by 2%” deep. 


Stock No. 70,227-EP .......................$18.00 Postpaid 








6X FINDER TELESCOPE STANDARD 14%” EYEPIECE © HOLDER 
Has crosshairs for exact % Se 

locating. Ycu focus by 
sliding objective mount 
in and out. Base fits 


Here is an economical plastic slide- 
focus eyepiece holder for 14%” O.D. 














. . eyepieces. Unit includes 3”-long 
any diameter tube —— an . . e 
important advantage. cheeme plated tube aad vam your 
Has 3 centering screws for aligning with main eyepiece fits for focusing. Diagonal 
telescope. 20-mm. diam. objective. Weighs holder in illustration is extra and 
less than % pound. : 7 
’ is not included. 
Stock No. 50,121-EP $8.00 Postpaid 
Stock No. 60,067-EP $2.50 ppd. _ 
MGAETED BARLOW LENS WRITE 
Double and _ triple 7] “a 
Double and triple FOR” FREE CATALOG “EP 
power with a Barlow 144 Pages! Over 1000 Bargains! 
Lens. Ours is mounted 





in chrome-plated brass Fantastic variety — never befcre 
tubing with variable spacers—just slide this | have so many lenses, prisms, 
mounted negative lens into your 144” I.D. optical instruments, and compo- 
eyepiece holder, and use your regular eyepiece nents been offered from one 
in it. Fully guaranteed to please you. source. Positively the greatest 
Stock No. 30,200-EP ..... $8.00 Postpaid assembly of bargains in all 


America. Imported! War Sur- 


ORDER BY STOCK NO.—SEND CHECK OR | Ps) Hundisds of ovfier bard: 


M.O. — MONEY-BACK GUARANTEE ence and math learning and 


teaching aids. 


BARRINGTON, NEW JERSEY | “"“< ' Ss Stes “FP 





























INSTALL...a distinctive new 
Astro-Observatory Dome... 


PATENTS PENDING 







FOR UNIVERSITIES 
JUNIOR COLLEGES 
HIGH SCHOOLS 


25-FOOT ASTRO-DOME AT UNIVERSITY OF WISCONSIN 


Leading universities and astronomical research cen- 
ters have found that Astro-Domes provide years of 
continuous and dependable service. Astro-Domes 
exclusive labyrinth seal shutter and design and its 
unique dome drive will give you smooth, quiet opera- 
tion under all weather conditions. Reliable equipment 
like this is needed by the science educators who are 
training the future scientists, engineers, and techni- 
cians of the space age. Let Astro-Dome supply you 
with complete information on planning an Astro- 
Observatory for your institution. 


The ALL-NEW 
ASTRO-DOMETTE 


Astro-Domettes have been devel- 
oped for high schools and junior 
colleges. These units are fabri- 
cated on an assembly line basis, 


DOMETTES 


are 
resulting in high quality yet mod- available 
est cost. Because sections are 
stamped or molded, dome com- m 
ponents are uniform and inter- pastel 
changeable. Astro-Domettes are colors 


available in sizes of 8, 10 and 
12 feet outside diameters. In 
the space age, progressive schools 
will want to include this new aid 
to education in their science 
department. 


MANUFACTURERS OF ASTRONOMICAL OBSERVATORY DOMES 

























The student observatory of the 
University of Arizona in Tucson, 
showing the two “dome within a 
dome” buildings behind the Stew- 
ard Observatory. Domes consist of 
two semi-hemispheres, one rotating 
within the other and giving an un- 
obstructed view of half the sky 
when opened. 


several times as much labor will be 
required than in building a straight- 
line type of dome. For the particu- 
larly skillful amateur with adequate 
tools this form of observatory offers 
a challenge and is certainly the most 
beautiful and striking of all observa- 
tory buildings when well made. 


Excellent custom and prefabricated 
domes are now available commercial- 
ly, and attempts are being made to 
bring the prices within the range of 
the average telescope user. From a 
purely practical standpoint, however, 
the straight line dome offers all the 
advantages of the hemisphere with as 
much or more headroom when using 
a newtonian reflector, the same pro- 
tection from wind and outside light, 
and can be made nearly as attractive 
if the straight-line dome is carefully 
planned and constructed. 


Most amateurs always build their 
observatories too small. It is al- 
most as economical to build the ob- 
servatory a few feet larger and often 
requires little more labor. The ob- 
servatory constructed for your pres- 
ent telescope may be large enough, 
yet later a larger telescope may not 
fit the observatory. It is well to plan 
your building for a larger telescope 
than you first plan to house. Once 
the amateur has his telescope in a 
permanent observatory building, he 
will find more pleasure in observing 
and more time well spent at the tele- 
scope than ever before. 








THE OBSERVER’S 
HANDBOOK 
of the Royal Astronomical 
Society of Canada 
A compendium of astronomical 


data for the year. 1961 copy 
ready now. 


Price—One Dollar 


ROYAL ASTRONOMICAL 
SOCIETY OF CANADA 
252 College Street, 
Toronto 2B, Ontario 



















(or, 


It is with no Disrespect toward the mighty 
Johannes Kepler that we humbly suggest he 
overlooked Something. 

We have no Quarrel with his Three Laws Unraveling 
the Mysteries of Celestial Motion. But what of 
Earthly Economics? What profits us to know about 
the Elliptical Orbits of Planets if we have not the 
Wherewithal to pursue them with Pleasure? As- 
tronomy is all well and good — but what about 
Astromoney? 

Astromoney is precisely what Kepler Forgot... 
the Fine Art of getting the most Pleasure out of 
Astronomy for the least Money. Its Laws, like 
Kepler’s, are three in number: 

First Law: when you consider Telescopes, 
consider Value first. 

Second Law: when you consider Value, consider 
UNITRON first. 


Astromoney 


new light on Kepler's Laws) 


anats > 
Fine Art 


of 





Third Law: when you consider UNITRON, you 
have it made. 

There may be those who will Doubt. They may say 
the UNITRON of their Choice, although attractively 
priced, is too Taxing for their Budget. Torn by 
the Conflict between Desire and Stern Economic 
Reality, they may abandon the pursuit of Pleasure 
altogether. 

For such as these, there is a fourth Law of Astro- 
money: 

“If you would enjoy your UNITRON, and Keep the 

Wolf at bay — 

Send just one tenth its Price — and take a Year 

to pay.’’ 

The wisdom contained in the fourth Law is sum- 
marized in the adjacent Table. It is as Valuable 
for the Reader as the Rudolphine Tables were for 
the contemporaries of Kepler. 


Pursuing pleasure in the picture above are a 
few of the many interesting visitors who 
participate in the “Star Gazers” meetings 
offered by the Long Island State Park Com- 
mission in association with Abraham and 
Straus. Mr. Percy Proctor, director, indicates 
the location of a planet while a youngster 
views it through a UNITRON 2.4” Altazimuth 
Refractor. 


| lire 


Monthly 
Payment 


Prices Payment 


16"Alt. $ 75 
25 
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SEND FOR UNITRON‘S FREE, 38 
PAGE O=SERVERS GUIDE AND 
CATALOG 43-G. 


UNI} RON INSTRUMENT COMPANY « TELESCOPE SALES DIV. — 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 













ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE ... FULLY EQUIPPED WITH MANY EXTRA FEATURES 


You'll Marvel At How Including . . @ ELECTRIC DRIVE (Patented) 
The Superb Optics Of @ SETTING CIRCLES @ ROTATING RINGS 
This Portable RV-6 A Complete Instrument, No Costly Accessories Needed! 


6-inch 
DYNASCOPE 


Gives The Same Exquisite Definition ~~ 
As Far More Expensive Instruments! ‘ 


This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, and professionals, as an outstanding 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 


~ Model RV-6 Complete 
> with Dyn-O-Matic Electric Drive 
and All Features Described Below 


$19495 


f.0.b. Hartford, Conn. 

Shipping Wt. 55 Ibs. 

Express Charges Collect 
> No Packing or Crating 
Charges 






























“Mes 
6-inch Dynascope! Here is large aperture in a quality instrument at ; 
a price that compares with many 4-inch telescopes. And this low cost = 
includes such exclusive extra features as electric drive (patented), setting ~~ : 
circles, and rotating rings! There are no ‘“‘extras’’ to run up your cost! ~~ d 


The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerance of the precision con- 
struction assures an accuracy and smoothness of operation once associated 
only with the finest custom models. The heavy-duty mount, complete 
with electric drive, provides the stability so essential for satisfactory 
viewing, yet there is easy portability because in a matter of minutes 
the entire telescope can be dismantled into three easy-to-handle sections. 

Only Criterion’s engineering ingenuity, coupled with volume pro. 
duction and modern manufacturing methods, makes this handsomc 
6-inch model available at such reasonable cost. Ycu can order it with 
complete confidence that it will live up to your expectations in every 
way. for this assurance is guaranteed under our full-refund warranty. 
Send your check or money order today. Or use our liberal time-pay- 
ment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH 
PARABOLIC PYREX MIRROR accurate to better than 1% wave, 
zircon-cuartz coated, and guaranteed to reach all theoretical limits 
of resolution and definition. Teamed with elliptical diagonal, 
mounted on 4-vane a‘justable svider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting 
clutch that engages and disengages automatically as you seek differ- 


ENJOY IT NO W — take 


up to 24 months to pay under 
our Easy Terms plan! 


Just a small down payment de- 
livers this big 6-inch DYNA- 
SCOPE. Pay the balance at your 
convenience over 6, 12, 18, or 
even 24 months! Write for de- 
tails, or order today by sending 
your check or money order with 
coupon below. 


eon 
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ent objects. Will not interfere when manual operation is desired. 
Entire drive housed in trim aluminum case. Plugs into ordinary 
household socket. 

3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18mm. 
Achromatic Ramsden; 100X-12.7mm. Achromatic Ramsden; 150X- 
9mm. Achromatic Ramsden; 220X-6mm. Orthoscopic; 320X-4mm. 
Orthoscopic. All are precision-threaded, give sharp images to ex- 
treme edges. 

4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to 
provide pillarlike stability. No annoying side play or wobble. Ad- 
justs easily to any latitude. 

5. SETTING CIRCLES for both right ascension and declination. 
Handsomely engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate 
crosshairs and fine focus. Durable cast-aluminum bracket with 6 
adjusting screws allows positive collimation. 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND 
VIEWING COMFORT. Solid-cast, chrome finish, rings are generous 
1” wide with felt lining. Newly designed construction, with over 
sized knurled adjusting knobs, affords maximum rigidity and allows 
for quick disassembly and portability, with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 50” BAKELITE TUBE 
with porcelainized Duralite finish, durable yet light. Walls are 4%” 
thick, completely insulated and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has preci- 
sion-cut rack and gear for easier, smoother, more positive focusing. 
Takes standard 114” oculars, negative or vnositive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easi- 
ly removable legs. Provides sure, steady support, plus lightweight 
portability. 


CRITERION MANUFACTURING COMPANY 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 





“I never dreamed such a bril- 
liant, clear image could be 
had with a telescope costing 
under 200. It is one of these 
rare bargains that you find 
only once or twice in a life- 
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Sound too good to be true? 
Then read what these delighted 
DYNASCOPE owners have to say: 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my new 
DYNASCOPE not only out- 
performs it, but is a much 
me.”’ better-looking and better-built 

B.S.—New Jersey = instrument."’ J.L.—New York 


“Congratulations on the ex- 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.” 
L.H.N.—Massachusetts 





Criterion Manufacturing Co. | 
Dept. MSR-7, 331 Church St., Hartford 1, Conn. 
(] Please send me, under your MONEY-BACK guarantee, the RV-6, 6” Dyna- ! 
scope. Full payment of $194.95 is enclosed. 

( Send complete information describing easy payment plans. | 
(J Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dyna-  } 
scope line. | 
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